RIEFIRINEIRASE]

ST77031 Data Sheet

TFT Mobile Single Chip Driver
For 720RGB x 2047 dot, a-Si TFT LCD, 16.7M color

With MIPI Interface

Version 2.0 Preliminary
April 2019

HRIEFIRINEIRASE]



~ — a-Si TFT LCD Single Chip Driver
I BIEE RS RIS 720RGB x 2047 dot with 16.7M color ST7703|

List of Contents

N € 1T o T= =TI I TS Yo T ] € o o I SRR 8
2. FRALUIES .ouiiiitiiiiiniiit it 2 e T S s 9
G TR = 1 o Tod [ D T= T | - 4 I A S SESUR PR 10
N T T LT o] g o) o s S SRR 11
4.1 POWET SUPPIY PINS ..ottt s S B ettt e et e e e e e e 11
4.2 T (=T = ot o Yo (o = T S s SRR 11
4.3 MIPT INTEITACE PINS ..ttt B e s et e ettt e e sttt e e et e e e e nnbee e e e nneeas 11
4.4 (DTG G @ 101 01U ) G 1= S S S SRR 12
4.5 DC/DC CONVEIEE PINS ..eiiiiiiiieiiiiiieiiieeeesniiieeeseeeee s e 05 T B St e enteee s nm e e e ssbeee s s ntaeeeennbeeeessnees 12
4.6 (7Y = O @011 o] I =11 oL O S PRSP 12
4.7 =S O S e ST S PRSPPI 13
4.8 210 S S S S U PSR 14

LT VT aToa (oY g T T=TY o3 1 1 1o ) o s S 0 15
51 ] o 101 =T 1 7= Lo = U 0 O S SRR 15
5.1.1 SPI Interface WHtE MOE..... oo i e i bttt e e e s e ee e e e e e e e eee s 15
5.1.2 SPI INterface REAU MOUE wuuuterieeeiiiiiiiiiiiie e eeee e S s saade ettt e e e e e et e e e e e s e st aee e e e e e e s s nnnreeeees 16
5.1.3 Break and PauSE SEQUENCES ..o i e e 17

5.2 MIPE INEEITACE ... i i b et € e T e bttt ettt et e e e e s ettt e e e e e e s e e bbb e e eeeaeeesannnes 19
5.2.1 DSI General Interface CoOmMMUNICATION .. ...k uuubeheeeie ittt eee e et e e e ee e e e e e s anereeeeeeeeas 20
5.2.2 DSI Packet Level CoOmMMIUNICATION it i traaete e e e e ettt eee e e s e siibee et e e e e e sesbsbee e e e e e e s asnneeeeeeaeeeas 31

5.3 TV 6] o] o A T e PP OO PP PP TPPPP 44
5.4 GAMMA FUNCHON Lttt ittt e e e ettt e e e e e st bbb e et e e e e e s nabbbb e e e e e e e e e annbnbneeeaaeeeas 46
54.1 GammaCharacteristic Correction FUNCHON ..........oooiiiiiiiiiiiiiee e a7
5.4.2 Gray Voltage Generator-for-Digital Gamma COorreCtion ............oevvicvviieiieeeieiiiiiieeee e e 48

5.5 Sleep Out«< command and-Self-diagnostic Functions of the display module..............cccccoviiennnne. 50
55.1 Register LOadiNg DEIECHION .t i .uueiieiiiiiie ittt ettt e s s e e e e e 50
5.5.2 FUNCHIONALItY DEIECTION ...t e et e e e e 51

5.6 POWEF-ON/OFf SEOUEINCE ...ttt et e e e s et e e e b e e e enneas 52
5.6.1 Case 1: RESX line is held high or unstable by host at power N .............ovvvvvviiiviieieieiiiiiiienans 53
5.6.2 Case 2: RESX line is held low by hOSt at POWEF ON ..........cvvviiiiiiiiiiiieieeeeeveeeeevevevevereeeeeeeeaeeaenes 54

5.7 POWETr LEVEIS DEIINITION .....eeiiiiiiiiitiiee ettt e e e e e ettt e e e e e s s anb e b eeeeeeeeaannnes 55
5.8 RESEE FUNCHION ..ot e ettt e e e e e s e s b b bbb e e e e e e e s e aabbbeeeeeeeeeaannnes 56
5.8.1 Standard Command Default ValUE ...........coooiiiiiiiiii e 56
5.8.2 T o101 T o T S PRSP PPTTP 57
5.8.3 Output OF Bi-dir€CHONEAI PINS....c.uviiiiiiiiie e 57

5.9 OTP SEQUENCE ....ceeeiieeeeeitt et e ettt e oo oo et e e e e e ot et e e e e et e ettt e e e s e s b e r e e et e e e e e s anrnrneeeeee e s 58
59.1 OTP SEQUENCE ....eeeiieeiiiiite ettt e ettt e e e e e st e e e e e e s s b e et e e e e e s e e e e e e e e e nnnrnrnees 58
59.2 OTP Standard Programming Table..........cooiiiiiiiii e 59

LI 0 1 = T SRRSO 60

LT @70 4 oY 0 = T Lo I D T= 2= o o 1 4 o IS PR 62
6.1 (070] 101 4F= T [o I =1 o] [T TP TP TPPPPPPPPPP 62
6.2 1070] 10114 F=Ta o o [=TTol ¢ 0 1o o HU PP PUT TP PPPRPN 78
6.2.1 N[0 = (010 3 ) SRRSO 78
6.2.2 Software reSet (OLN) ... 79
6.2.3 Read DiSplay 1D (041) .....eoiii ettt a e e aaa e s 80
6.2.4 Read Display POWer Mode (DARN) .......ueiiiiiiiie ettt 81
6.2.5 Read Display MADCTR (OBR) .....eiiiiiiiiieiiiiiie ettt 82
6.2.6 Read Display Pixel FOrmat (OCh) .........oiiiiiiiiiie et 83
6.2.7 Read Display Image Mode (ODR) .........oiiiiiiiieiiiie et e s 84
6.2.8 Read Display Signal Mode (OER) .........ooiiiiiiiiii et 85
6.2.9 Read Display Self-Diagnostic ReSUIt (OFN) ........oooiiiiiiiiiiiee e 86
6.2.10 S [T=T oI (/0 ) TP PPTPRRT 87
6.2.11 Y (7T o O 10 1 o) TR TP EPPTPT 88

2/ 195

This information contained herein is the exclusive property of Sitronix and shall not be distributed,

reproduced, or disclosed in whole or in part without prior written permission of Sitronix. Version 2.0



IRISFARINEIRAE]

6.2.12
6.2.13
6.2.14
6.2.15
6.2.16
6.2.17
6.2.18
6.2.19
6.2.20
6.2.21
6.2.22
6.2.23
6.2.24
6.2.25
6.2.26
6.2.27
6.2.28
6.2.29
6.2.30
6.2.31
6.2.32
6.2.33
6.2.34
6.2.35
6.2.36
6.2.37
6.2.38
6.2.39
6.2.40
6.2.41
6.2.42
6.2.43
6.2.44
6.2.45
6.2.46
6.2.47
6.2.48
6.2.49
6.2.50
6.2.51
6.2.52
6.2.53
6.2.54
6.2.55
6.2.56
6.2.57
6.2.58
6.2.59
6.2.60
6.2.61
6.2.62
6.2.63
6.2.64
6.2.65
6.2.66
6.2.67
6.2.68
6.2.69
6.2.70

This information contained herein is the exclusive property of Sitronix and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Sitronix.

— a-Si TFT LCD Single Chip Driver
720RGB x 2047 dot with 16.7M color ST7703l

Normal Display Mode ON (130) .....uuiiieeiiiiiiiiiiee e es e s serr e e e e e s er e e e e e s s nnrneeeeaeeen 90
Display INVersion Off (20N) .......ccuuiiiiiee e s e e e e e e e s rnrrr e e e e e e 91
Display INVErsion ON (21N) ......cccuuiiiiiee i e e e s s ssreeeeeee e e s e sne e e e e e s annneeeeeeeean 92
All PIXEl Off (221) ..ttt b e €T B B et 93
All PiXel ON (23N) 1.t de B b e e s e 94
Display Off (28N) .....cocuueiiiiiiiieiiiieee e D i e N e Tt e 95
DisSplay ON (290) ..o e ST e 96
Memory Access Control (36N) .......ooouiiiiiiiiiiiieeieee e i S 97
Idle Mode Off (B8h) ....cciiiiiiiieiiiiie e s ST S et 98
o LRV ToTo (oI @ 1 I 1 o) U A S PSR 99
Write Display Brightness (51h) .....ceeiieiiiiiiieeee et et e e e e ennan e e e e e 101
Read Display Brightness (52h).........ceuveiiiiiiiiiidi i i e 102
Write CTRL DIiSPlay (530) ... i S e s st e e e e e s et e e e e e e s s nnrnrneneaaee s 103
Read CTRL Display Value (54h).......cuuieiiiiiiiiie it i ee e e s s snies fa b e e s s s snvnneeee e e e e s snnenneees 104
Write Content Adaptive Brightness Control (55h) . tuteeeeee e i b 105
Read Content Adaptive Brightness Control (56h) ..o veee sl i i e, 106
Write CABC Minimum Brightness (5Eh) /i b it e St S 107
Read CABC minimum brightness (5FERN) . v e i e 108
Read Black/White LOW BitS (70h) ...t e et s e 109
Read BKX (7211) ..eeiiiiiiiieiidies i e 5mil e bt Dbt e ettt 110
REAM BKY (72N) ...ttt bttt e 50 ettt e et esnne e nee e 111
T (o I D 42 ] ) T S OSSP PU TP PP PRSP 112
REAA WY (T4AN) ...t i ittt S 5 ettt ettt se et e s e nnn e e snreeennneas 113
Read Red/Green LOW BItS (750) ...l e 114
REAA RX (761) ... it firuans s et e B s sttt ettt e st esst e ssbe e e sbe e e snne e e smneesnbeeannneesareeennneas 115
REAA RY (771) v 5 i ittt S Bt s Bttt ettt et sat e st e e be e e smbe e e smn e e snb e e e nnne e snreeennneas 116
REAA GX (T8h) ... i ettt e et e e ettt e e e bt e e s abr e e e e nnnns 117
REAA GY (79N ttrute e e ettt 118
Read BIUE/ACOIOr LOW BitS (TARN) L.i..ueiieiiiieee ettt 119
REATBX(TBR) . it 120
REAA BY (TCRN) ..o skttt e et e e e st e e e st e e e abe e e e s e e e e nnnns 121
REA AX (TDN) et o sttt sttt b e r e re e nnne s 122
REAMAY (TER) ettt et b et e nbn e sbe e ne s 123
Read’DDB Start (ALN) ..o 124
Read DDB Continue (A8h) ... 126
Read ID1 Value (DAN) ... 127
Read ID2 Value (DBh) ... 128
Read ID3 ValUue (DCR) ...ttt ettt e b e e 129
SETEXTC (BIN) ...ttt en et ee s st ennaeenaneenanans 130
SETAPID (BLR) ...ceeeieeeeeceeee ettt n et en st en e aenenans 130
SETDISP (B2)....eeeeeeeeeeeeeeee et en e en et ee e st enennanananeenanans 131
SETRGBIF (B3R) ..ottt s e en et ee s st enenanananannanans 133
SETCYC (BANY ..ottt en st en s aneenanans 134
SETBGP (B5N) ..ttt b e 135
SETVCOM (BBR) ...ttt sttt ettt ettt e bt nbb et esnne e 136
SETOTP (B7h) ettt ettt ettt h e st et e sab e e e b e e seb e e e bn e e snneeennes 139
SETPOWER_EXT (BBh) ..ttt ettt ettt ettt 141
SETMIPT (BAR) ottt sttt st b et hb e st b e e sab e e e bt e e sabe e e bae e saneeennes 143
SETVDC (BCR) ..ttt sttt ettt b et e st e e bt e e sab e e s bb e e snneeennes 145
S 5T = (0] ) SR 146
SETPOWER (CLN) oottt n et e s s nasenes s s enenenanennanans 148
(1= W[ N (@5 1) SOOI 151
SETDDB (CAN) ..ottt n et n et enn st en s e neeanennanans 151
S I L@ @ I (1] 2 ) TR 152
S = (O 2 (O34 o) T PP OUPP PPN 154
S ol O N T O (2] 1 ) T O TP SUPPTPUPPPPRON 155
SETCLOCK (CBR) .ttt ettt sttt ettt e bbbt e bt e e abb e e e bee e snneeennes 155
SETPANEL (CCh) ..ttt ettt sttt sttt ettt e bttt e b e e nbb e e s bne e snbeeennes 156
(DTG = (015 1 ) I TSRO RO UPP PRI 157

3/ 195

Version 2.0



~ — a-Si TFT LCD Single Chip Driver
BB IS REEEAS] 720RGB x 2047 dot with 16.7M color

ST7703l

6.2.71 [ 1T @ TN (1 =1 o) TSR
6.2.72 [ 1T O = T (@1 o ) IR
6.2.73 SETGAMMA (EOR)....cci ittt e et e e e e e
6.2.74 Y o I O (] o SRS RRPP
6.2.75 SETCOLOREN (E4N) ...oviiiiiiiii et sie e b
6.2.76 SETCOLOREN (EBh) ...vviiiiiiiiic et D i e s
6.2.77 SETGIPL (EGN)...uiiiiiiiiiiie ettt ettt e e e iaae e nnane e e s nnee e Shr e
6.2.78 SETGIP2 (EARN) ..ottt ettt te e s e e e siaee e s e e s e S s
6.2.79 SETCOLOR (EBh)..cooiiiiiiciiiiie ettt en s e i

7. Electrical CharaCteriStiCS ...ccuuiiiiiiiiiiiiiiiiiiiee e o e b Ve b ee s
7.1 Absolute Maximum ratiNgS ......ccuveereeer e s e S b e e eerre e e e e e
7.2 DC CharacCteriStiCS .....cooeeveeiieieieeee e i S e
721 Basic CharacteriStiCS ........ooovvviiiiiiieiee i e e
7.2.2 DSI DC CharacteristiCS.........cccoeveiiiiiiiiiiie b i v e e
7.3 AC CharaCteriStiCS ......cuvvuiieiieeiiiiiiie e eaee e S s e e e e eea b e snhedTome S s T de e
7.3.1 Serial Interface CharacteriStiCS.........ovvu o e S e s
7.3.2 DSl Interface Timing CharacteristiCs........ivtuieeereeeen e N e
7.3.3 ReSEet INPUE tIMING ...ooiiiiieeeeee e 5o st e 55 s et e e e e e

8.  Reference APPlICAtION .......uuiuiiieiiil b St en e e b s
8.1 101 =T = Vo < e S S PR
8.2 Connections With Panel ... i st i o b e e eeaaee
8.3 (B 10715 OGN Ofe] 4 V=11 (=] S g L S SRR PPUPIRN
8.3.1 External Power IC'Mode - FL1002 ...t e
8.3.2 PFEM MOE - TYPE Ctutheeeieeeieeeie e e Biirness s bttt e e e e e e sibsne et e e e e e s snibnaneeeeaeaeas
8.3.3 THhree-POWEE MOUE .. ....cooeiiiiiei e e ettt e e e e e e e e e e e e eraaa s e eeeees
8.4 DSI Power OnfOff TUMINGA .. .ceei it a e eveeeeesiieeeestieeeesteeeessbeeeessbaeeesssaeeeesnes
8.4.1 Power On Timing of External POWET IC ..........oocviiiiiiiiiiiiiee e
8.4.2 Power Off Timing of External POWEr IC ............ccccoiiiiiiiiiiiiie e
8.4.3 PowerOn Timing of 3-POWEr MOE..........ccueeeiiiiiiiiiiieee e
8.4.4 Rower Off Timing of 3-POWEFMOME..........cc.eeeiiiiiiiiiiiiee e
8.5 Maximum Layout RESISIANCE ........cooiuiiiiiiiiiee et

This information contained herein is the exclusive property of Sitronix and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Sitronix.

4/ 195
Version 2.0



IRISFARINEIRAE]

a-Si TFT LCD Single Chip Driver
720RGB x 2047 dot with 16.7M color

ST7703l

Figure 5.1:
Figure 5.2:
Figure 5.3:
Figure 5.4:
Figure 5.5:
Figure 5.6:
Figure 5.7:
Figure 5.8:
Figure 5.9:

Figure 5.10:
Figure 5.11:
Figure 5.12:
Figure 5.13:
Figure 5.14:
Figure 5.15:
Figure 5.16:
Figure 5.17:
Figure 5.18:
Figure 5.19:
Figure 5.20:
Figure 5.21:
Figure 5.22:
Figure 5.23:
Figure 5.24:
Figure 5.25:
Figure 5.26:
Figure 5.27:
Figure 5.28:
Figure 5.29:
Figure 5.30:
Figure 5:31:
Figure 5:32:
Figure 5.33:
Figure 5.34:
Figure 5.35:
Figure 5.36:

Figure 7.1:
Figure 7.2:
Figure 7.3:
Figure 7.4:
Figure 7.5:
Figure 7.6:
Figure 7.7:
Figure 7.8:
Figure 8.1:
Figure 8.2:
Figure 8.3:
Figure 8.4:
Figure 8.5:
Figure 8-6:
Figure 8-7:
Figure 8-8:
Figure 8-9:

This information contained herein is the exclusive property of Sitronix and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Sitronix.

List of Fiqures

DBI Type C interface Option 1 Writ€ MOAE ........cevveeiiiiiiiiiiieee s B e e e 15
DBI Type C interface Option 1 read Mode........ccceeevviiiiviieneee it e dee e e 16
Driver IC data transfer rECOVEIY .......uuuviieeiiiiiiiiieeee e cecivieee s S e Sn e b et e 17
Break during Parameter ..........cooiccurieeiieeeesiiiiiiieee e e e s s sssinnneeeebe s frir e e e e s e snnrnnneeeeaeeeas 17
Driver IC data transfer PaUSE...........uueiieeeiiiiiiiiieiee e ans e e ab e e e e e e s setaraneeeaee s 18
DSI Clock Lane State Diagram .........cueeeeeiueeeeeiireee e i e i e e sveeee s seneeeesnneeee e 20
From ULPM t0 LPM ... i 21
From High Speed Clock mode to LPM ... b 21
From LPM mode t0 ULPM ..ot b i e 21

From LPM mode t0 HSCM ... i 50 ettt 22
Switching the Clock Lane between HSCM and\LPM ............iiiiieieeee i, 22
DSI Data Lane DO State Diagram....... i i e e e e e eeeeeie e siente nneeeeeeessssnnnnneeeeeeees 23
DSI Data Lane DO general escape mode SEQUENCE ... . i i hereeeeeeeessisinninneeeeeenns 23
DSI Data Lane DO LPDT SEQUENCE ...ttt eeeeeeeieiis s bae b s fashenenainninnneseseeasninnnnens 24
DSl Data Lane DO ULPS SEQUENCE..........cccoerrrreee fimne i i et 25
DSl Data Lane DO RAR SEQUENCE wiii ...ttt i Yo 26
DSI Data Lane DO TEE SEQUENCE ............ifvree e e 27
DSI Data Lane DO ACK SEOUEBNCE.............. e buanst e i e iintrieer e e e e e e s snnnreeeee e 28
DSI Data Lane Entering-High Speed Data TransSmissSion..........ccccccccveeeveiicciiieeeneeennn, 29
DSI Data Lane Entering High Speed Data TransmissSion ..........cccccvvveeeveiicciiieeeneeennn, 29
DSI Bus Turn ArgUNA. PrOCEAUIE . /i ittt e e e e e 30
DSI multiple HS transSmission PACKETS.........cooiiuiiiiiiiiie it 31
Structure of the ShOIt PACKEL ...t e 32
Structure ofithe loNg PaCKet . . i . e 32
Format of data ID ....... oo ¥ a e 33
16-bit RGB Color Format, Long packet ..., 38
Source-channels.of - ZIgZaginversion MOUE .........ccceeviiiieeiiiiee e 45
Gamma adjustments different of source driver with digital gamma correction........... 46
Block diagram of digital gamma COrrecCtion.............cocueiieiiiiiieiniiiie e 48
Sleep out flow charti command and self-diagnostic functions.............ccccccovviiernnnnn. 50
Sleep out flow chart internal function detection .............ccccoviieeiiiiccce e, 51
The power supply ON/OFF setting for Display ON/OFF and Sleep In/out................ 52
Case 1: RESX line is held high or unstable by host at power on ............cccooceeennne. 53
Case 2: RESX line is held low by host at POWEr ON...........cvvviiiiiiiiiiiieieeeveeeeeveeeaeaeees 54
Power flow chart for different power modes ...........ccccooiiii 55
Two Kinds of CABC ArChItECIUE .......ceiiiiiiiiiiiiiee e 60
Input glitch rejections of [oW-poOWer reCeiVerS ..., 178
Differential voltage range and Command mode voltage .............cccccoeeeieiiii. 179
Serial Interface CharaCteriStCS .......oiiuuviiieiie e 180
DSI clock timing CharaCteriStCS .......cuuviiiiiiiiieiiiiie e e 181
Rising and falling time on clock and data channel.............cc.cccooiie, 181
BTA from HOST to Display Module TimiNg .......cceeeiiiiiieiiiiieiiieee e 182
BTA from Display Module Timing t0 HOST ......ocuuiiiiiiiieiiiie e 182
RESEL INPUL LIMING 1ottt e e 185
Interfacing for MIPI by Setting Lane [1:0]=0 1 1..0..ccccccveiiiiiieiiiiee e 186
Source Pin Connection for Panel.............ccoiiiiiiiiie e 187
Using External Power IC APPHICAtION ........couuiiiiiiieiiiie e 188
Using PFM - Type C APPLICALION ......eeiiiiiiiiiiiiiiieee ettt 189
Using Three Power Mode APPlICALION...........uuiiiiiiiiiiiiiee e 190
DSI Power On Sequence of Power [C Mode...........coooiiiiiiiiiiieniiiieee e 191
DSI Power Off Sequence of POWer IC MOUE........c.ueviiiiiiiiiiiiieiee e 192
DSI Power On Sequence of 3 POWEr MOE ........ccuvviiiiiiieiiiiieceice e 193
DSI Power Off Sequence of 3 POWEr MOdE .........ccceeiiiiiiiiiiiiieee e 194
_5/195

Version 2.0



~ — a-Si TFT LCD Single Chip Driver
BB IS REEEAS] 720RGB x 2047 dot with 16.7M color

ST7703l

List of Tables

Table 4-1: BOM Of POWET [C MOUE ....ccouviiiiiiiiiie ittt
Table 4-2: BOM 0f 3 POWEr MOUE.........uviiiiieiiiiiiiiiieeee e o
Table 5.1: DBI TYPE-C Serial Interface Selection Table.............ccoccoveii i e
Table 5.2: MIPI Interface Configuration..............occcivieireeeii ek S
Table 5.3: Lane State DeSCHPLON .......ccvvviiiieeee e e e e e s nnn e o e
Table 5.4: Data Lane DO Operation MOAES.........cocccvvieiiiiireiniieeeen S b
Table 5.5: Escape Mode COmMMAaNS ........cccovuiiieiiiiiieniiiieessmeeee o b b
Table 5.6: Data Types from Host to the Driver IC ............ccoo b e e,
Table 5.7: Data Types from the Driver IC t0 HOSt ... Ll e,
Table 5.8: Standard Command Default Value...........« 0ol v s,
Table 5.9: Characteristics of INPUL PiNS........ccooviiiiiidin o e e
Table 5.10: Characteristics of Output or Bi-direction PinS:..iu...uuevveeern i e,
Table 7.1: Absolute Maximum RatiNgS ........ceeeeeri e ceiiieeee e e e e sene Sone s o s
Table 7.2: Serial Interface CharacteristiCs.......{ bt S b fad
Table 7.3: DSI High Speed Mode CharacteriStiCS ...........ccceeeeee vt i i e
Table 7.4: DSI Low Power Mode CharacteristieS ...t b b e Vo
Table 7.5: DSI Low Power Mode to High Speed Mode Timing«..=i e,
Table 7.6: DSI Low Power Mode to'High Speed Mode Timing.........ccccoccvvveennnen.
Table 7.7: Clock Lanes High Speed 'Maode to/from/Low Power Mode Timing......
Table 7.8: Reset INPUt TIMING.. e b i e
Table 8-1: DSI Power On Timing, of Power IC Mode,.....x e,
Table 8-2: DSI Power Off Timing.of Power ICMode ..........ccoocvviiiiiiieiiiieeeee,
Table 8-3: DSI Power On Timing of 3 Power Mode ............cccocveeeeeeesvicciiiieeeeeeenn,
Table 8-4: DSI Power Off Timing of 3 PowerMode............ccccvvveeieeeee e,
Table 8-5: Maximum Layout RESIStANCE .......¢ ...

This information contained herein is the exclusive property of Sitronix and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Sitronix.

6/ 195
Version 2.0



IRISFARINEIRAE]

a-Si TFT LCD Single Chip Driver

720RGB x 2047 dot with 16.7M color

ST7703l

Revision History

| Version Date Description of Changes
2015/10/05 |1. New setup
2016/09/19 | 1. P189 Modify Using External Power1C Application
2016/11/29 |1. P62 Modify 04h Register ID1,: ID2, “ID3
2017/04/20 |1. P154 Add CBh Register.
10 2017/07/18 | 1.Update C6h Register.

' 2017/08/25 | 1. Update P154 VGH Detected Voltage
2017/09/20 | 1. Update P13 DUMMY Pad Connection
2018/01/03 | 1. Update EAh EQ  Delay Spec.

2018/03/27 | 1. Update B2h Max.-Gate Number
2018/03/28 | 1. Update P181 Standby Mode Current Consumption
1.1 2018/03/30 | 1. Update B2h Max. Gate-Number
1.2 2018/04/26 | 1. Update P197 Power On Timing of 3 Power Mode
1.3 2018/08/07 |\ 1. Update P146 BCh VDDD Voltage Selection
1.-Update P149 VBTLS[3:0] Voltage
1.3 2018/08&K 2. Remove Femperature Sensor Function
1. Update CABC 8bit~12bit Function
2015022 (51h/52h/5Eh/5Fh/B1h)
1. Update-P153 C6h (Default Value)
2018/11/28 2.Updaty P161 EOh (Default Value)
2018/12/04-. | 1. Update P195 Power Off Timing of 3-PowerMode
1. Update P193 Power Off Timing (IOVCC T20)
20 2018/12e¥ 2. Update P195 Power Off Timing (IOVCC T23)
1. Update P102 51h (Brightness Ratio)
2019/02/20 | 5 Update P155 C7h (HOUT_OE)
2019/04/09 | 1.Update Max. GIP Gate Number
2019/04/19 | 1.Update IOVCC Operation Voltage
2021/06/04 | 1.Update P194 3 Power Mode Power Off Timing
2021/08/13 | 1.Update P11 MIPI Lane description.

This information contained herein is the exclusive property of Sitronix and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Sitronix.

7/ 195
Version 2.0



~ — a-Si TFT LCD Single Chip Driver
I BIEE RS RIS 720RGB x 2047 dot with 16.7M color ST7703|

1. General Description

The ST7703l is a single-chip solution for a-Si TFT LCD that combines a-source driver,
power supply circuit to drive a-Si TFT dot matrix LCD with 720RGBx2047 dots at
maximum. The ST7703I supports MIPI Interface.

The ST7703I incorporates step-up and voltage follower circuits.to generate drive
voltage required for a-Si TFT and gate in panel (GIP) which including a dynamic
backlight control function to control backlight brightness ‘depending on image data,
reducing power consumption at the backlight with the ‘slightest influence on image
quality.

The ST7703l is suitable for small or medium-sized portable mobile solutions requiring
long-term driving capabilities, such _as/ digital mobile. -phones, PDAs and
Smartphones.

8/195
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2. Features
A Single chip solution for a HD720 GIP (Gate In Panel) type TFT LCD display
A Display Resolution
. 720RGB x (480 + 4xNL + RES_V_LSB)
- 640RGB x (480 + 4xNL + RES_V_LSB)
. 600RGB x (480 + 4xNL + RES_V_LSB)
- 540RGB x (480 + 4xNL + RES_V_LSB)
A Display Color Modes
- Full color mode: 16.7M colors
- Reduce color mode: 262k colors
- Reduce color mode: 65k colors
- ldle mode: 8 colors
A Display Interface
. MIPI Display Serial Interface (DSIV1.01))
A On chip
. VGH/VGL for GIP gate control
, 1-dot/ 1+2-dot / 2-dot / 3-dot / 4-dot / 8-dot / celumn / Zig-Zag inversion
. Gamma correction function
., Oscillator for display clock generation
. Internal OTP programming voltage generator
., 4 times MTP for VCOM setting, “ID-setting
, CABC (Content -Adaptive Brightness Control) function
. DGC (DigitallGamma Carrection) function
., Color Enhancement function
A Input power
- External power IC and PFM
. IO _and-interface power supply (IOVCC) 1.6V to 3.6V
., Analog power supply (VCI) 2.5V to 3.3V
- Three-Power Mode
., 1/O and interface power supply (IOVCC) 1.6V to 3.6V
. Analog power supply (VSP) 4.5V to 6.0V
. Analog power supply (VSN) -4.5V to -6.0V
A Output voltage
- Positive source output voltage level: VSPR=3.3V to 5.6V
- Negative source output voltage level: VSNR=-5.6V to -3.3V
- Positive gate driver output voltage level: VGH=+10V to +20V
- Negative gate driver output voltage level: VGL=-7.5V to -15V
- VCOM=-3.5V to 0OV
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3. Block Diagram
S1~51080 GOUTR1~22
S1321~S2400 GOUTL1~22
VCI
IOVCC
VSSD 2160 Source Level Shift
VSSA
| bAc | |
VSNROUT:: Gamma
VSPROUT Circuit | Level Shift |
| Data'Latch | VTRIMOUT
Timing Regulator vDDD
CO:“”"' DSI_LDO
VOUT t VCOM
HOUT
T IM Digital Center
LANSEL /0
IM1~0 }
RESX
T_DB7~0 VSP
Charge VSN
Pum
DUMMYR1 - Command P VGH
Decoder VGL
0OSC_OUT osc L ‘
0SsC
TEST1~4
PWM m&— CABC I= VCSW1
PFM j VCSW2

SPI'I/F

=

XSO
X2od

10S
vas
odas

This information contained herein is the exclusive property of Sitronix and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Sitronix.
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4. Pin Description

4.1 Power Supply Pins

Connection
Symbol Name Description when not
used
IOVCC I/O Power Power supply for logic circuit. -

VCI Analog Power |Power supply for analog circuit. -
VSSA Analog GND |System ground for analog system. -
VSSD /0 GND System ground for logic circuit. -

DSI VSS MIPI GND DSl interface analog ground. -
4.2 Interface Logic Pins
Connection
Symbol /0 Description when not
used
Interface mode select pins.
IM1~IMO and LANSEL are used for the combination of polarity swap and data
lane swap of DSI.
External Pad Set Register Configuration of MIP! Lane
Command BAh 1st
M1 M0 | LANSEL | MIPI_LANE_SEL
Lane_Number [1:0]
0 0 0 11 D3PMN | D2PM | CP/N | DIP/N | DOPIN
0 1 0 11 D3NP | D2v/P | cP | DINP | DONIP
1 0 0 11 DoPN | DIPM | cPN | D2RN | D3PI
1 1 0 11 DON/P | DIN/P | CN/P | D2N/P | D3N/P
0 0 1 11 D2P/N | DIP/N | CP/N | DOP/N | D3P/N
0 1 1 11 D2N/P | DIN/P | CN/P | DON/P | D3N/P
1 0 1 11 D3P/N | DOPN | CP/N | DIP/N | D2P/N
IM1~0 1 1 1 11 D3NP | DON/P | CN/P | DIN/P | D2N/P
L ANSEL I 0 0 0 10 - D2P/N | CP/N | DIP/N | DOPIN GND
0 1 0 10 - D2M/P | CN/P | DIN/P | DON/P
1 0 0 10 DOP/N | DIPIN | CP/N | D2PiN -
1 1 0 10 DON/P | DINP | CN/P | D2N/P
0 0 1 10 D2P/MN | DIPMN | CP/N | DOPIN
0 1 1 10 D2NP | DINP | CN/P | DONIP -
1 0 1 10 - DOP/N | CP/N | DIP/IN | D2PN
1 1 1 10 - pon/P | CNP | DINP | D2NP
0 0 0 01 - - CP/N | D1P/N | DOPIN
0 1 0 01 - - CN/P | DIN/P | DON/P
1 0 0 01 DOP/N | D1P/N | CP/N - -
1 1 0 01 DON/P | DIN/P | CN/P -
0 0 1 01 - DIP/N | CP/N | DOPIN
0 1 1 01 - DIN/P | CN/P | DON/P
1 0 1 01 - DOP/N | CPR/IN | D1PIN
1 1 1 01 - DON/P | CN/P | DINP -
Reset pin. This signal will reset the device and must be applied to properly
RESX [ M _ -
initialize the chip.
VOUT O  |Frame synchronization output signal pin. OPEN
HOUT ®) Scan line synchronization output signal pin. OPEN
Not e: IOWGQQLevel, i0 0 =DLWE.S
4.3 MIPI Interface Pins
Connection
Symbol /0 Description when not
used
DSI_DOP, . . . o . .
DSI_ DOP I/O | High speed interface data differential signal input/output pins. OPEN/GND
%zll—(éPN’ | High speed interface clock differential signal input pins. OPEN/GND
DSI_D3P~1P, . . . - _
DS D3N~1IN I High speed interface data differential signal input pins. OPEN/GND
_11/195
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4.4 Driver Output Pins

Connection
Symbol I/O Description when not
used
Pixel electrode driving output
S1to S1080 Display Resolution
S1321 to S2400 (o) 720RGB S1~S1080 and S1321~S2400 Open
640RGB S1~S960 and S1441~S2400
600RGB S1~S900 and S1501~S2400
540RGB S1~S810 and S1591~S2400
CGOUTL_1~22 .
CGOUTR 1~22 O |Gate control signals for panel. Open
VCOM O |Regulator output for common voltage of panel -
4.5 DC/DC Converter Pins
Connection
Symbol I/O Description when not
used
VSP | Input voltage from<the set-up circuit. -
VSN | Input voltage from the set-up‘Circuit. -
VGH O  |Output voltage from the step-up circuit. -
VGL O  |Output voltage from the step-up circuit. -
DSI_LDO O High speed.interface ‘regulator output-pin: Open
VSPROUT o Output voltage generated fromVSP: )
Output for positive gamma voltage generator.
VSNROUT o Output voltage g.enerated from VSN. )
Outputfor.negative'-gamma voltage generator.
VDDD O £ |Reference voltage foriinternal logic. -
VTRIMOUT O |Reference voltage for internal voltage generating circuit. -
VCSW1 O |PEM and Power IC control output for DC/DC converter to generate VSP. -
VCSW2 O |PEM and Power IC control output for DC/DC converter to generate VSN. -
4.6 CABC<Control Pins
Connection
Symbol I/O Description when not
used
PWM O This pin is connecting with the external LED driver. Open
12/ 195
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4.7 Test Pins
Connection
Symbol I/O Description when not
used
OSC | Oscillator test pin Open
CSX | Chip select input pin (fLowdenable) in RGB I/F test mode. OPEN
Command/parameter selection in RGB I/F test mode.
DCX | Low: Select command. IOV(C):FC)IIIEC';\]ND/
High: Select data.
SCL | A synchronous clock signals in RGB I/F test maode. IOVSISIIEC’;\IND/
SDA I/O  |Serial data input/output pin in RGB I/F test mode. IOV(C)ZEI/EC';\IND/
SDO O |A serial data output pin in RGB I/F test mode. OPEN
T_DB7~0 | 8-bit input data bus in RGB I/F test mode. IOVSSI/EC’;\IND/
T IM | Let driver IC into RGB I/F test mode.if.set T_IM= high: Open
OSC_OuT O Test pin. Open
NVDDDOUT O Test pin. Open
NVTRIMOUT O Test pin. Open
VREFOUT O | Testpin: Open
NVREFOUT O _{| Testpin. Open
VTESTOUTP o Test pin. Open
VTESTOUTN O Test-pin. Open
DUMMYRL -\ | Test pin for bonding quality test. They are short-circuited within the chip. lovggé?\lND/
IOVCC/GND/
DUMMY406~1 )
Not used. OPEN
DUMMY_PMO i NO Use IOVCC/GND/
DUMMY_PM1 ) OPEN
DUMMY_RSO ] N IOVCC/GND/
DUMMY_RS1 O use. OPEN
IOVCC/GND/
DUMMY_TEMP -
— No use. OPEN
Not e: IONGQGLevel fi 0 OVSSD Level.
Note: AXO0 = Donb6t <care.
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4.8 BOM

Power IC Mode

1 VCI - - Dondét need Cap
2 IOVCC - - Dondét nectadce Cap
3 VSP 2.2 10 -

4 VSN 2.2 10 -

5 VGH - - Donét need Cap
6 VGL - - Donét need Cap
7 VSPROUT - - Donét need Cap
8 VSNROUT - - Dondt need Cap
9 VTRIMOUT - - Dondt need Cap
10 VDDD - - Dondét needceCap
11 DSI LDO - - Donét need Cap
12 VCOM - - Donét need Cap

3 Power Mode

[vo | envane [ copmemceen | sty e |

Table 4-1: BOM-of‘Power IC. Mode

1 VCI - - Don 6t Capacégadce
2 IOvVCC - - Donét need Cap
3 VSP - - Donét need Cap
4 VSN - - Donét need Cap
5 VGH - - Donét need Cap
6 VGL - - Donét need Cap
7 VSPROUT - - Donbét need Cap
8 VSNROQUT - - Donbt needceCap
9 VTRIMOUT - - Donbét need Cap
10 VDDD - - Donbét need Cap
11 DSI_LDO - - Donbét need Cap
12 VCOM - - Donb6t need Cap
Table 4-2: BOM of 3 Power Mode
14/ 195
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5. Function Description
5.1 SPI Interface

The selection of serial interface is by T_IM. ST7703I can support DPI/DBI.type-C Option 1.

T IM Interface mode

0 MIPI Interface
1 DPI/DBI type-C Option 1 (9-bit SPI)
Table 5.1: DBI TYPE-C Serial Interface‘Selection Table

The serial interface is used to communication between the MPU.and.the LCD driver chip. It
contains CSX (chip select), SCL (serial clock), 'SDA (serial data input/output). Serial clock
(SCL) can be stopped when no communication is necessary.

5.1.1 SPI Interface Write Mode

In SPI I/F Write Mode, the serial data packet.contains a control bit DCX and a transmission
byte If DCX is low, the transmission byte is command byte. If DCX is high, the transmission
byte is stored in to command register. The MSB is transmitted first. The serial interface is
initialized when CSXiis high«In this state; SCL clock pulse or serial input/output data
(SDA/SDO) have no-effect. A falling.edge-on CSX enables the serial interface and indicates

the start of-data.transmission.

DBI Type C interface Optionl

csx ] [

son ’nm@@m@@@mwwwawwwwm

[} [}
|€<— Command > | Command/Parameter ——>

Figure 5.1: DBI Type C interface Option 1 write mode
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5.1.2 SPI Interface Read Mode

In SPI I/F Read Mode, the host controller first has to send a command and then the following
byte is transmitted to host controller in the SDA. The read mode has two.type ;/one is
command data 8-bits read and one is over 8-bits read.

DBI Type C interface Optionl: Read 8bits

csx ] [

SDA ﬂ@@@@@@@@@@@@@@@@

1
l<€<—— Command R LCD Outplt (——>

DBI Type C interface Optionl: Read Over 8bits

CsSX —|
sct —I_I_I_I_LI_I_I_LI_I_I_LI_I_I_LI_LI_I_I_LI_I_I_LI_I_I_LI_I_I_U_
s ﬂﬂ@@@@@@@ @@@G@ﬂ@@

% Command > I LCD Output ———————>

Dummy Clock

Figure 5.2: DBI-Type Cinterface Option 1 read mode
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5.1.3 Break and Pause Sequences

If there is a break on data transmission when transmit a command befare a‘'whole byte has
been completed, then the driver IC will have reset the interface such‘that.it\will be ready to
receive the same byte re-transmitted when the chip select line (CSX).is next activated. See
the following figure.

Command
| /Parameter ! Break : Command/Parameter S
1 1
cx T o —
e LML AU UL
SDA (XD XDEXDEXDAXP3IX_ _______ XeXDTXP6 X5 XP4 X3 XD2XPLIXDO)

Figure 5.3: DriverC.data transfer recovery

If a one or more parameter command:is_being sent and a break occurs while sending any
parameter before the last oneand. if'the host then sends a new command rather than
retransmitting the parameter that was interrupted, then the parameters that were successfully
sent are stored and the parameter where the break occurred is rejected. The interface is
ready to receive next byte-as.shown:

1. Middle. of frame Break

Parameterl Parameter2 |
Command1 —> | (store to register) [—> [(the old value is E% Command?2
kept) |
2. Between frame
without break
Parameterl Parameter2

Command1 —> | (store to register) |—>| (store to register) [ —> Command?2

With break

Parameterl : "~ Parameter2 | : "~ Parameter3 |

Command1 —> | (store to register) ' (the old value is i —>! (the old value is i

Lo kept) _____ L kept) _____ '

Break Parameterl of
Command?2 Command2
Figure 5.4: Break during parameter
17/ 195
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The host processor can pause a write sequence by pulling the CSX signal-high between
command or data bytes. The driver IC shall wait for the host processor to.-drive. CSX low
before continuing the write sequence at the point where the sequence was paused.

Command
| /Parameter | Pause ! Command/Parameter !
1 1
cox T [T —
e LML T A U
SDA (5 XPAXP3XP2YPIYPOX __~_~ XoosXD7 D8 XP5XD4 XD3 XD2)(D1XPO)

Figure 5.5: Driver IC data transfer pause

There are 4 cases where there is possible to see this kind-of pause:
1. Command i Pausei Command
2. Command i Pause i Parameter
3. Parameter i Pause i Command
4. Parameter T Pause 1 Parameter
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5.2 MIPI Interface

The Display Serial Interface standard defines protocols between a host/processor and
peripheral devices that adhere to MIPI Alliance standards for mobile device. interfaces. The
DSI standard builds on existing standards by adopting pixel formats and command set
defined in MIPI Alliance standards.

DSI-compliant peripherals support either of two basic modes of operation: Command Mode
and Video Mode. Which mode is used depends on the:architecture and capabilities of the
peripheral. The ST7703I only support Video mode.

Video Mode refers to operation in which transfers-from the host processor to the peripheral
take the form of a real-time pixel stream./In" normal-operation, the driver IC relies on the host
processor to provide image data at sufficient, bandwidth to\avoid flicker or other visible
artifacts in the displayed image. Video information should-only be transmitted using High
Speed Mode.

Lane Pair HOST(Master)/ Driver IC(Slave)

- Unidirectional Lane
Clock Lane |- Clock Only
--Escape mode (ULPS only)

- Bi-directional Lane

- Forward High Speed

- Bi-directional Escape Mode
< Bi-directional LPDT

DataLane 0

Data Lane 1 |- Unidirectional Lane

Data Lane 2 |- Forward High Speed

Data Lane 3 |- Escape mode (ULPS only)
- NO LPDT

Table 5.2: MIPI Interface Configuration
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5.2.1 DSI General Interface Communication

The driver IC uses data and clock lane differential pairs for DSI. Both differential-lane pairs
can be driven Low Power (LP) or High Speed (HS) mode. Low Power mode 'means that each
line of the differential pair is used in single end mode and a differential receiver is disable (A
termination resistor of the receiver is disable) and it can be driven into-a‘low/power mode.

High Speed mode means that differential pairs (The termination.resistor of the receiver is
enable) are not used in the single end mode. There are<used different modes and protocol in
each mode when there is wanted to transfer information.fromi-the HOST: to the driver IC and

vice versa.
St sa Line voltage Levels Hifsli saa) Low power
DP DN Control mode | Escape mode
HS-0 HS Low HS High Differential-0 Note 1 Note 1
HS-1 HS High HS Low Differential-1 Note 1 Note 1
LP-00 LP Low LP.Low N/A Bridge Space
LP-01 P Low LP High N/A HS-Rgst Mark-0
LP-10 LP High LP Low N/A LP-Rgst Mark-1
LP-11 LP High LP High N/A Stop Note 2

Note 1. : During high-speed transmission, the low power receivers observe LP-00 on the lines.

Note 2 :If LP-11 occurs durina Escapne mode. the lane returns to Stop state (Control mode LP-11)

5.2.1.1 DSIClock Lane

The principle flow chart of the different clock lanes power modes is illustrated below.

Table 5.3: Lane State Description

HS-1 S

Hw Reset
SW Reset

|

LP11->LP01->LP00->HS0

HS-0

HS clock

High Speed Clock mode

LP00->LP10->LP11

b
s| ULPM

LP11->LP10-

>LP00

Figure 5.6: DSI Clock Lane State Diagram

This information contained herein is the exclusive property of Sitronix and shall not be distributed,
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LK+/- lanes can be driven to the Low Power Mode (LPM), when DSI-CLK-lanes are entering
LP-11:
1. After SW Reset, HW Reset or Power On Sequence =>LP-11
2. After DSI-CLK+/- lanes are leaving Ultra Low Power Mode. (ULPM, LP-00) =>LP-10
=>LP-11 (LPM). This sequence is illustrated below.

Mark-1

CLK+ = — - -
CLK-

LPOO LP10O-, LP11

Figure 5.7: From'ULPM to LPM
3. After DSI-CLK+/- lanes are leaving High Speed Clock-Mode (HSCM, HS-0 or HS-1 State
Code) =>HS-0 =>LP-11 (LPM). This sequence and.all three mode changes are illustrated
below.

TeLk-TRAIL
TcLk-posT

CLK+ == — -
CLK-

THs-EXIT

Hs-0%Hs.G
ar & 1Y pn

Figure 5.8: From High Speed Clock mode to LPM

Ultra Low Power Mode (LP-00: ULPM)

DSI-CLK+/- lanes can be driven to the Ultra Low power Mode (ULPM), when DSI-CLK lanes
are entering LP-00 State. The entering way is from the Low Power Mode (LPM, LP-11 State)
=>LP-10 =>LP-00 (ULPM). This sequence is illustrated below.

CLK+ = — — = |
CLK-

LP11 LP10 LPOO

Figure 5.9: From LPM mode to ULPM
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High Speed Clock Mode (HSCM)

DSI-CLK+/- lanes can be driven to the High Speed Clock Mode (HSCM), when. DSI-CLK
lanes are starting to work between HS-0 and HS-1 State. The entering‘'wayis from the Low
Power Mode (LPM, LP-11 State ) =>LP-01 =>LP-00 =>HS-0 =>HS-0/1,(HSCM). This
sequence is illustrated below.

CLK+ = = — -
CLK-

.........................

Tcik-zero

Tipx gT}LK—PREPAR{

rd

fLP-11 por iSLPOL i HSO

Figure 5.10: From LPM mode to-HSCM

High Speed Clock Burst

The high speed clock (DSI-CLK+/-) is started before high speed data is sent via DSI-Dn+/-
lanes. The high speed clock continues clocking after the high speed data sending has been
stopped.

TCLk=TRAIL
TcLk-PosT / /

CLK+ == ==
CLK-

.......

.........................

TL;’X %T}LK-PREPAR{. Tcik-zero ’T}L(.:RE

LP-11 gLP_Ol LP-01 HS-0 /H§3/1
_______________________ /S N
% \
\
\
\
DO+ ———- \
DO- —— H \\_
LP-11 T LP01

Figure 5.11: Switching the Clock Lane between HSCM and LPM
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5.2.1.2 DSI-DO Data Lane
DSI-DO+/- Data Lanes can be driven in different modes which are: Escape Mode,
High-Speed Data Transmission and Bus Turnaround Request. The flow chart.of.the DO data
lanes is illustrated below.

HostA Client Hw Reset
SW Reset

LP01->LP00->SoT

HST

< Markl LP10 Escape
mode

LR11->LP10->LP00->LP01->LP00

LPDT

Short/Long packet ULPS
EoTP RAR
BTA
LP00->LP10 BTA
LP11->LP10->LP00->LP10->LP00
i BTA
CllentA HOSt BTA LP0O->LP10
LP11->LP10->LP00->LP10->LP0O0

o Mark1 LP10 Escape
mode
LP11->LP10->LP00->LP01->LP00

LPDT
ACRT

Figure 5.12: DSI Data Lane DO State Diagram

Description Operation Code
High Speed Data Transmission Burst |LP11->LP01->LP00

Escape mode entry LP11->LP10->LP00->LP01->LP0O0
Bus turn around LP11->LP10->LP00->LP10->LP0O0O
Exit Escape mode (Mark-1) LP0OO->LP10->LP11

Table 5.4: Data Lane DO Operation Modes

ESCAPE MODE
Data lanes (DSI-D0+/-) can be used in different Escape Modes when data lanes are in Low
Power (LP) mode.

Escape Mode Entry

DO+ —--- \
Do- —— \

[ |
LP11 LP10 LPOO LPO1 LPOO LPOO LP10 LP11
Time

Figure 5.13: DSI Data Lane DO general escape mode sequence
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ST7703I can support three different Escape Commands. The commands (EC) can be divided
2 different groups: Mode or Trigger. The HOST is informing to the driver.IC that it is
controlling data lanes (DSI-D0+/-) with the mode. Escape commands are defined.as below
table.

cscape Command_ | Command Ty | gy ComendPatern
Low Power Data Transmission Mode 1110 0001
Ultra-Low Power mode Mode 0001 1110
Remote Application Reset Trigger 0110.0010
Tearing Effect Trigger 01011101
Acknowledge Trigger 0010 0001

Table 5.5: Escape'Mode Commands

Low-Power Data Transmission (LPDT)

The HOST can send data to the~driver-IC in Low-Power Data Transmission (LPDT) mode
when data lanes are entering in Escape Mode and-Low-Power Data Transmission (LPDT)
command will been sent to this.driver IC. The driver IC is also using the same sequence
when it is sending data'to-the. HOST. The Low Power Data Transmission (LPDT) is using a
following sequence:

LP11 STOP
DO+ ——— -
DO- ———
Escape Mode "‘ ‘
Entry = - = .
LP11 LP10 LPOO LPO1 LRQOO
Time
Data 1
(Example)

Low Power Data Transmission (LPDT)
mn mn mn
I\ I\ I\

[T 1 1 0
v

Escape Mode
Leave and
LP11 STOP LPOO LP10 LPU

Time

Figure 5.14: DSI Data Lane DO LPDT sequence
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Ultra Low Power State (ULPS)
The driver IC can enter this Ultra Low Power Sate to save power consumption.when HOST
send this ULPS command. Ultra Low Power State is using below sequence:

LP11 STOP

Escape Mode
Entry

LP11 LP10 LPOO LPO1 LROO
Time

_ Ultra Low/Power State ULPS
m m m m

Time

Escape Mode
Leave and
LP11 STOP

LPOO LP10- 'LP1l
Time

Figure 5.15;'DSI Data Lane DO ULPS sequence
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Remote Application Reset (RAR)

The HOST can inform to the driver IC that it should be reset in Remote Application Reset
(RAR) trigger when data lanes are entering in Escape Mode. The Remote Application Reset
(RAR) is using a following sequence:

LP11 STOP
DO+ ———-
Do- ——
Escape Mode "\ ‘
Entry R - = .
LP11 LP10 LPOO LPO1 LROO
Time <
Remote Application Reset (RAR)
| RARMode | A\, -
I v\ |\ I\
. \¢- 1 0.0 ©0 1 0o | |
Time

Escape Mode
Leave and
LP11 STOP

LPO0 LP10 LP11
Time

Figure 5.16: DSI Data Lane DO RAR sequence
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Tearing Effect (TEE)

The driver IC can inform to the HOST when a tearing effect event (New V-synch) has been
happen on the driver IC by Tearing Effect (TEE). The Tearing Effect (TEE).is using a

following sequence:

LP11 STOP

Escape Mode
Entry

LP11 LP10 LPOO LPO1 LROO

Time

Tearing Effect Trigger (TEE)

_Jﬂn

1

m m mn
[ U O Y ’ 5
1 0

1

Time

Escape Mode
Leave and
LP11 STOP

LPOO- LP10 & LP11
Time

Figure 5.17: DSI Data Lane DO TEE sequence
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Acknowledge (ACK)
The driver IC can inform to the HOST when an error has not recognized on it by
Acknowledge (ACK). The Acknowledge (ACK) is using a following sequence:

LP11 STOP

Escape Mode

Entry : -
LP11 LP10 LPOO LPO1 LRQO
Time <
_ P\
m
I\
o

Escape Mode
Leave and
LP11 STOP

LPOO LP10 - LP1l
Time\ | 7~

Figure 5.18::DSI Data Lane DO ACK sequence
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High Speed Data Transmission

The driver IC is entering High-Speed Data Transmission when Clock lanes DSI-CLK+/- have
already been entered in the High-Speed Clock Mode by the HOST. Data lanes of.the driver
IC are entering (TSOT) in the High-Speed Data Transmission (HSDT) as‘below figure.

Preparation from Low Power Mode to High Speed Mode (Tsot)

CLK+ = —— -
CLK-

DO+ —=-—-

oo — i A é_
: \___ : HS-0

P11 LPO1 LPOO

Time
Figure 5.19: DSI Data Lane Entering/High Speed Data Transmission

Leaving High Speed Data Transmission
The driver IC is leaving the High-Speed Data Transmission (TEOT of HSDT) when Clock
lanes DSI-CLK+/- are in-the High-Speed:Clock Mode by the HOST and it is kept until data
lanes are in LP-11 mode.Data lanes of the driver IC are leaving from the High-Speed Data
Transmission (TEOT,of HSDT) as follows

TEOT

i e
HSDT TreTraL 4

CLK+ = = — -
CLK-

HS-0 or HS-1

NOTE:
If the last bit is HS-0, the transmitter changes from HS-0 to HS-1
If the last bit is HS-0, the transmitter changes from HS-1 to HS-0

Figure 5.20: DSI Data Lane Entering High Speed Data Transmission
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Bus Turnaround (BTA)

The HOST or driver IC, which is controlling DSI-D0+/- Data Lanes, can start a bus turnaround
procedure when it wants information from a receiver, which can be the HOST ‘or.driver IC.
The HOST or driver IC is using the same sequence when this bus turnaround procedure is
used. This sequence is described for reference purposes, when the HOST. wants to do the
bus turnaround procedure to the driver IC, as below.

HOST Control Data Lanes Driver IC Control Data Lanes\E
Turn around request 4 LP-Reguest

e i Overlap : - - PEEEE.
H| H ; : ] :
i \ i

: L i : : : /

{LP11 P10 LPOG LP10 | LPOO: /P00 #LPOO: LP10 [i( LPil
’ “Time . ’

Figure 5:21: DSI-Bus Turn Around Procedure
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5.2.2 DSI Packet Level Communication
The DSI protocol permits multiple packets which is useful for events such-as peripheral
initialization, where many registers may be loaded separate write commands-at system
startup. Below figure illustrates multiple HS Transmission packets.

@@@Q@@@Q@ - -

LPS Low power state
SOT Start of Transmission
SP Short Packet
LP Long Packet
EOT End of Transmission
Figure 5.22: DSI multiple-HS transmission packets

The packet includes two types-which-are Long. packet and short packet. The first byte of the
packet, the Data Identifier~(Dl), includes. information specifying the length of the packet.
Command Mode systems send commandsand an associated set of parameters, with the
number of parameters depending on the.command type.
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5.2.2.1 General Packet Structure

Short packets

Specify the payload length using the Data Type field and are from two to nine-bytes in length.
Short packet is used for most Command Mode commands and./associated parameters.
Where short packets format include an 8-bit Data ID followed by-zero to seven bytes and an
8-bit ECC. Below figure shows the structure of the Short packet.

a o — %)
LPS | SoT < g g O EoT | LPS
IS < S | W
a (@] (@]
- e

~
Packet Header (PH)

SOT: Start of Transmission

DI(Data ID): 8-bit Contain Virtual Channel Identifier and Data Type.
Data 0 and Data 1: Packet Data{(8+8bit)

ECC(Error Correction Code):~The Error.Correction Code allows single-bit errors to be corrected and
2-bit errors to be detected in.the Packet Header-

Figure 5.23: Structure-of the short packet

Long packets

Specify the payload length using-a. two-byte Word Count field and then the payload maybe
from 0 to 65,541 bytes in length: Long, packets permit transmission of large blocks of pixel or
other data. ‘Below. figure shows:the’ structure of the Long packet. Long Packet Header
composed_ of three elements: an 8-bit Data Identifier, a 16-bit Word Count, and 8-bit ECC.
The Packet Footer has one element, a 16-bit checksum. Long packets can be from 6 to
65,541 bytes in length. Where 65,541 bytes = (216-1) + 4 bytes PH + 2 bytes PF

A € Tl =
| 80(8|S|z| |5|3]|52
LPs |sOT| & | v2 |Q| & | & ~ | = | &3 |[EOT|LPS
EN RN
N . J\L -:(I-I N y )
Packet Packet Data Packet
Header (Payload) Footer
(PH) (PF)

DI (Data ID) Contain Virtual Channel Identifier and Data Type.
WC (Word Count) 8+8 bits The receiver use WC to define packet end.

ECC (Error Correction Code) The Error Correction Code allows single-bit errors to be corrected and
2-bit errors to be detected in the Packet Header.
PF(Packet Footer) Mean 16-bit Checksum.

Figure 5.24: Structure of the long packet
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According to packet form, basic elements include DI and ECC. Figure 4.44 the shows format
of Data ID.

DI7 | DI6 D5 | D4 | DI3 | D2 | DI1 | DIO
VC (Virtual Channel) DT (Data Type)

DI[7:6] C These two bits identify the data as directed to one of fourvirtual-channels.
DI[5:0]: These six bits specify the Data Type, which specifies:the 'size; format and, in some cases, the
interpretation of the packet contents.

Figure 5.25: Format of data.ID

Virtual Channel (VC)

Virtual Channel (V.C) s a part of Dstusedtbdent i f
address where a packet is wanted to send from the HOST. The'ST7703I supports Virtual

Channel only when VC = 00.
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Data Type (DT)

Data Type (DT) is a part of Data |Ldentificat:i

type of the used data on a packet.

Data type, hex Data type, binary Description packet Size
05h 00 0101 DCS Write, no parameters Short
15h 01 0101 DCS Write, 1 parameter Short
01h 00 0001 Sync Event, V.Sync Start Short
11h 01 0001 Sync Event, Y Sync End Short
21h 10 0001 Sync Event;-H\Sync Start Short
31h 11 0001 Sync Event, H Sync End Short
02h 00 0010 Color Mode (CM) Off Command Short
12h 01 0010 Color Mode (CM)-On Command Short
22h 10 0010 Shut-Down Peripheral Command Short
32h 11 0010 Turn On Peripheral-Command Short
13h 01.0011 Generic-Short Write, 1 parameter Short
23h 100011 Generic'Short Write, 2 parameter Short
14h 010100 Generic.Read, 1 parameter Short
29h 10 1001 Generic Long Write Long
06h 00 0110 DCS READ, no parameters Short
37h 11 0111 Set Maximum Return Packet Size Short
0%h 00 1001 Null Packet, no data Long
19h 01 1001 Blanking Packet, no data Long
39h 11 1001 DCS Long Write/write_ LUT Command Packet Long
OEh 00 1110 Packed Pixel Stream, 16-bit RGB, 5-6-5 Format Long
1Eh 01 1110 Packed Pixel Stream, 18-bit RGB, 6-6-6 Format Long
2EN 10 1110 Ilzgtr):g{ Packed Pixel Stream, 18-bit RGB, 6-6-6 Long
3Eh 11 1110 Packed Pixel Stream, 24-bit RGB, 8-8-8 Format Long

xx 0000
X0h and XFh, unspecified xx 1111 zﬁuﬁgngge% codes are reserved i
Table 5.6: Data Types from Host to the Driver IC

Data type, hex Data type, binary Description packet Size
02h 00 0010 Acknowledge with Error Report Short
21h 01 0001 Generic short READ Response, 1 byte returned Short
22h 01 0010 Generic short READ Response, 2 byte returned Short
1Ah 01 1010 Generic Read Long Response Long
1Ch 01 1100 DCS Long READ Response Long

Table 5.7: Data Types from the Driver IC to Host
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Error Correction Code (ECC)

Error Correction Code (ECC) is a part of Packet Header (PH) and its purpose-is.to identify an

error or errors on the Packet Header (PH).

Bits (P[7é0]) of the Error Correctsypymbdclodé”™  EC
presenting XOR function, as follows.

A P7 = 0

A P66 = 0

A pP5 = D10~D11~D12~D13~D14~ADL5~D16~D17~D18~D19"
A P4 = D4a~D5~D6~D7~D8"D92D16~"D172D18~D19~D20"D2.
A P33 = D1~"D2~D3~"D7~D8"DO~AD13~D142D15~D19~D20~D2
A P2 = DO D2DIOArmadIBa18°D20"D21"D22

A P1 = DO~AD1~D3~D4/»D67~D8~D10AD12~D14~D17~D20"~D2
A PO = DOAD1~D2~D42D5~D7~AD10~D11~D13~D16~D20~D2

PACKET DATA (PD) ON THE LONG PACKET
Packet Data (PD) of the Long Packet is defined after Packet Header (PH) of the Long Packet.
Thenumber of the data bytes is defined on chapte

PACKET FOOTERA(RF) ON THE LONG PACKET

Packet Footer (PF). of-the Long-Packet is defined after the Packet Data (PD) of the Long
Packet. The Packet-Footer (PF)‘is a checksum value what is calculated from the Packet Data
of the Long. Racket..The checksum‘is'using a 16-bit Cyclic Redundancy Check (CRC) value
which is'generated with a polynomial X6+X12+X5+X°,
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5.2.2.2 Detail Format Description

Generic Write, 1 Parameter, Data Type = 01 0011 (13h)
Generic Write, 1 Parameter is always using a Short Packet from the HOST to the driver IC.
The content of 2 payl od@habyt es/~iss/Acommandodo and

Generic Write, 2 Parameter, Data Type = 10 0011 (23h)
Generic Write, 2 Parameter is always using a Short Packet from the HOST to the driver IC.
The content of 2 payl odgabyimed eir®. Aicommando and

Generic Long Write, Data Type = 10 1001 (29h)
Generic Long Write is always using a Long Packet from the -HOST: to the driver IC. The
content can include Command (No Parameters) ,or Command with/1 or more parameters.

Generic Read, 1 Parameter, Data-Type-= 01 0100 (14h)

Generic Read, 1 Parameter is always using a Short-Packet from the HOST to the driver IC.

The HOST has to define to the-driver IC, what.is the maximum size of the return packet. A

command, whati s /used. for “t-hi>rs purpose, i s which®ata Ma x i mt
Type is 11 0111 and-which is using Short Packet before the HOSTc an send fAGeneric
1 Par amodhe d@rivedlC.

Display Command Set Write, No Parameter, Data Type = 00 0101 (05h)
Display Command Set (DCS) Write, No Parameter is always using a Short Packet from the

HOST tothedriverIC. The content of 2 payl od@hdobytes is fAco
Display Command Set Write, 1 Parameter, Data Type = 01 0101 (15h)

Display Command Set (DCS) Write, 1 Parameter is always using a Short Packet from the

HOST tothedriverIC. The content of 2 payl odgpabytmed erd.fAco

Display Command Set Long Write, Data Type = 11 1001 (39h)

Display Command Set (DCS) Long Write is always using a Long Packet from the HOST to
the driver IC. The content can include Command (No Parameters) or Command with 1 or
more parameters.

Display Command Set (DCS) Read, No Parameter, Data Type = 00 0110 (06h)

Display Command Set (DCS) Read, No Parameter is always using a Short Packet, from the

HOST to the driver IC. The HOST has to define to the driver IC, what is the maximum size of

the return packet. Acommand, whatisused f or t hi s purpose, is fiSet N
Si z ehich Data Type is 11 0111 and which is using Short Packet before the HOST can

send fADisplay Comman dP aSeatme(tDeQdier iFoe atdh,e No
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Null Packet, No Data , Data Type = 00 1001 (09h)

Null Packet, No Data is always using a Long Packet, what is defined on Data Type from the
HOST to the driver IC. The purpose of this command is keeping data lanes in-the high speed
mode, if it is needed. The driver IC is ignored Packet Data what the HOST-is sending.

Set Maximum Return Packet Size, Data Type = 11 0011 (37h)

Set Maximum Return Packet Size is always using a Long Packet, what is defined on Data
Type from the HOST to the driver IC. The purpose of this command-is specifies the maximum
size of the payload in a Long packet transmitted from peripheral back to the host processor.

Sync Event (H Start, H End, V Start, V End), Data Type = XX 0001 (0xX1)
Sync Events are Short packets and, therefore, ean-time-accurately represent events like the

startandendofsyncpul ses. As . Ast art o/ and Aendd are separ
of sync pulses, as well as position relative to active pixel-data, - The Sync Events are defined

as follows:

A Data Type = 000001 (,01h) V Sync Start

A Dat a Ty pldllh V. Sydc EOAO O

A Data Type =.10"0001-(21h) H Sync Start

A Data Type =11 000%12-(31h) H Sync End

Color Mode On‘Command, and,-Data Type = 01 0010 (12h)
Color Mode On'is a-Short packet command that switches a Video Mode driver IC to 8-colors
mode for power saving.

Color Mode Off Command, Data Type = 00 0010 (02h)
Color Mode Off is a Short packet command that returns a Video Mode driver IC from 8-colors
mode to normal display operation.

Shutdown Peripheral Command, Data Type = 10 0010 (22h)

Shutdown Peripheral command is a Short packet command that turns off the display in a
Video Mode driver IC for power saving. Note the interface shall remain powered in order to
receive the turn-on, or wake-up command.

Turn On Peripheral Command, Data Type = 11 0010 (32h)
Turn On Peripheral command is Short packet command that turns on the display in a Video
Mode driver IC for normal display operation.
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Blanking Packet (Long), Data Type = 01 1001 (19h)

A Blanking packet is used to convey blanking timing information in a Long packet..Normally,
the packet represents a period between active scan lines of a Video Mode /display, where
traditional display timing is provided from the host processor to the driveriC.

Packed Pixel Stream, 16-bit Format, Long packet, Data Type =00.1110 (OEh)

Packed Pixel Stream 16-Bit Format is a Long packet used to transmit image data formatted
as 16-bit pixels to a Video Mode driver IC. Pixel format-is five bits-red, six bits green, five bits
blue, in that order. Notet hat t he # Gr eiggplibacross twplytes Within a color
component, the LSB is sent first, the MSB last.

1 byte 1 byte,
DO____D7D0~ D7
RO R

5b

Pixel 1

\ I
\ |
\ |
\ |
|
|

1 byte 2 bytes 1 byte \\; byte, 1 byte

5b

Word Count ECC Checksum

Virtual Channel
Data Type

Pixel 1 -———- Pixel n

A
\ 4
A

PH (Packet Header) Variable Payload data PF'EPacket Foote;)

Figure 5.26: 16-bit RGB Color Format, Long packet
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Packed Pixel Stream, 18-bit Format, Long packet, Data type = 01 1110 (1Eh)
Packed Pixel Stream 18-Bit Format is a Long packet used to transmit imagedata formatted
as 18-bit pixels to a Video Mode driver IC. Pixel format is six bits red, six bits-green, six bits

blue, in that order.

BN

byte 2 bytes 1 byte yt

L byte'] bytg
D
RO R

6b

Word Count

Virtual Channel
Data Type

ECC

Pixel 1
1 byte

Pixel 1

lbytg 1

Lbytg]l bytg 1 byte 1 bytg ] byte ] byte

PH (Packet Header)

1 byte 1 byte

Pixel n-3 B

v
A

1 byte L byte
>

Pixel n-2

1 bﬂ e 1 byte, ] byte ] bytg 1 bytg, 2 bytes
6b

Variable Payload Data (First 4 pixels packed at 9 bytes)

6h

Checksum

Pixel n-1 Pixel n

Variable Payload Data (First 4 pixels packed at 9 bytes) PF

This information contained herein is the exclusive property of Sitronix and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Sitronix.
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Pixel Stream, 18-bit Format in Three Bytes, Long packet, Data Type = 101110 (2Eh)
Packed Pixel Stream 18-Bit Format is a Long packet used to transmit imagedata formatted
as 18-bit pixels to a Video Mode driver IC. Each R, G, or B color component.is.six bits but is
shifted to the upper bits of the byte, such that the valid pixel bits occupy bits [7:2] of each byte.
Bits [1:0] of each payload byte representing active pixels are ignored.

byte 1 byte, 1 b

DO D7 D0 D7D0 D7
RO R5

6b

Pixel 1

=

\
1 byte 11 byte 1-byte 1 byte 1 byte 1 byte 1 byt 2 bytes
6b ———= | ['6b

 lbyte  2bytes

Word Count| ECC Checksum

Virtual Channel
Data Type

_Pixel 1 -———- I_Dixel n

A\ 4
A

A

PH.(Packet Header) Variable Payload Data PF (Packet Foo:cer)
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Packed Pixel Stream, 24-bit Format, Long packet, Data Type = 11 1110 (3Eh)
Packed Pixel Stream 24-Bit Format is a Long packet used to transmit imagedata formatted

as 18-bit pixels to a Video Mode driver IC. Pixel format is eight bits red, eight bits green, eight

bits blue, in that order.

bytgl byte 1 b

DO D7DO D7D0 D7
RO R7GO G7B0 B7

8b

\
\
\

I
|
I
\ |
|
|

8b y — -

Word Count|-ECC Checksum

Pixel n

Pixel 1

) PH (Packet Header) Variable payload Data PE(Packet Footér)

Virtual Channel
Data Type

Y
A
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Acknowledge with Error Report, Data Type = 00 0010(02h)

AAcknowl edge with Error Report o i sdriverllGitathse usi ng
HOST. The Packet Data can include bits, which are defining the current error, when a
correspondi ng adbthey are definesl entthe followirig 1able.

o)

Description

SoT Error

SoT Sync Error

EoT Sync Error

Escape Mode Entry Command Error
Low-Power Transmit Sync Error

HS Receive Timeout Error

Reserved

Reserved

ECC Error, single-bit (detected and corrected)
ECC Error, multi-bit (detected, not corrected)
Checksum Error (long.packet only)

DSI Data Type Not Recognized

DSI VC ID Invalid

Reserved

Reserved

Reserved

I TR
HIRIRIKIE|IB|lo|o|~N|o|a|s~winv|-|o

These errors of t-he.~previous “packets can check f@fARead Di
ARead Number of ~t hecolBmands.Mreomi DSIDO( @5h)Ytde fARead
Mode (OQEhY)0 command has been sesaneror. 616 i f a re
The number of the packets, which.are including an ECC or CRC error, are calculated on the

RDNUMEDregister, whi ch can read fARead Number of the Err

DCS Read Long Response, Data Type = 01 1100(1Ch)

DCS Read Long Response is always using a Long Packet, from the driver IC to the Host.
ADCS Read Long Res pon sdaver |d veantsute response la ®@GS Redde
command, which the Host has sent to the driver IC.

DCS Read Short Response, 1 Byte Returned, Data Type = 10 0001(21h)

DCS Read Short Response, 1 Byte Returned is always using a Short Packet from the driver

IC to the Host. ADCS Read Short RRéespoesé, i & digeeld when
wants to response a DCS Read command, which the Host has sent to the driver IC.

DCS Read Short Response, 2 Bytes Returned, Data Type = 10 0010(22h)

DCS Read Short Response, 2 Bytes Returned is always using a Short Packet from the driver

IC to the Host. ADCS Read Short RReetsupronnesdeo, i2s Biystedds when
wants to response a DCS Read command, which the Host has sent to the driver IC.
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Generic Read Long Response, Data Type = 01 1010(1Ah)

Generic Read Long Response is always using a Long Packet from the driver IC.to the HOST.
AGeneric Read L onedwRea the drives IE€ dvants $ ‘regpense a Generic
Read command.

Generic Read Short Response, 1 Byte Returned, Data Type =01 0001(11h)

Generic Read Short Response, 1 Byte Returned is always:-using-a Short Packet from the

driver IC to the HOST. i Ge n edrShat Rédponse; L By t,e Returnedo is use
driver IC wants to response a Generic Read command, which the HOST has sent to the

driver IC.

Generic Read Short Response, 2 Bytes'Returned, Data Type-=,01'0010(12h)

Generic Read Short Response, 2 Bytes'Returned is always using a Short Packet from the

driver IC to the HOST. AGeneri c-Read Bhbet Retspobnedd RS uUsS:¢
driver IC wants to response a_Generic Read command, which the HOST has sent to the

driver IC.
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5.3 Inversion
The ST7703I can support the column, 1-dot, 1+2-dot, 2-dot, 3-dot, 4-dot and 8-dot inversion
of liquid crystal. These inversions can provide a solution for improving display ‘quality. In
determining the inversion drive for the inversion cycle, check the quality. of display on the
liquid crystal panel.
The ST7703l also can support the ZigZag inversion. Eight kinds_of ZigZag inversion can be
selected by software setting. These kinds are as below figure:

ZigZag Type A ZigZag Type B

R 82 LI
B

Gl

G1

ns
aal e CIREIT
EE:@@ @:@@

G2

G3 —

G3 —

2
2
L
B

‘AaaaE
o

faafala
(Maagma

S s2 $2398 . S2399° S2400 S s1 s2 S2398 2399 S2400
[ ICBUMPDOWN ] [ ICBUMPDOWN ]
ZigZag Type C ZigZag Type D

. LI L

LILINCIE L IEEIL

n 28 LILIRE:]
= 5 LI

il alln

[ ICBUMPDOWN ] [ ICBUMPDOWN |

G1

G2

G2

nn| |
B

G3 —

G3 —

A\ Ea
Aaaa

G4

T

G4

JAarmars

44/ 195
This information contained herein is the exclusive property of Sitronix and shall not be distributed, vV . 20
reproduced, or disclosed in whole or in part without prior written permission of Sitronix. ersion <.



a-Si TFT LCD Single Chip Driver

RIS FERRSEIERS] 720RGB x 2047 dot with 16.7M color ST7703I
e vpet Ziglag Type F

G2

L
L
3 B
‘-.-! _____ !_r

i 1E= 1[ﬂ “.. {L'
: 1[- 1|:- “.' “.'

o 'a'm

. 'n'al@ o
o
miaals

=
&
G

s $2397 | s2398  52% 100 1 2 52! 98 52399 00
| IC BUMP DOWN | | IC BUMP DOWN |
ZigZag Type G ZigZag Type H

L, L.

Gl 61—l

A

==
==
A =
5 Ll 1 2 3 5 52398 52399 52400 szaol

IC BUMP DOWN | ICBUMP DOWN

a,a'e's

LIC]
JL)
L)

ajalam
e la

&
o
-

“'aa|ala

)
n
C
L

_[afma,=

Figure 5.27: Source channels of ZigZag inversion mode
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5.4 Gamma Function

The ST7703| offers two kinds of Gamma adjustment ways to come~to( accord with LC
characteristic, one kind is through Source Driver directly, another one.is adjusted by the
digital gamma correction. The adjustment of digital gamma is selected by internal register

DGC_EN bit.

Digital Gamma Correction

| luminance of R

Gary-scale of R _/.

8

| luminance of G

R,G,B
Gamma
correction
(LUT)

Gary-scale of G

| luminance of B

Gary-scale of B

N Source Driver
| Gamma-Correction

|
|
|
|
P Dithering ’L SE)OrliJVrgf
10 8|
|
|
T
| Gamma
| register
|
|
L _ _ __

| luminance of G | luminance of R

| luminance of B

Gary-scale of R

Gary-scale of G

Gary-scale of B

Figure 5.28: Gamma adjustments different of source driver with digital gamma correction
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5.4.1 Gamma Characteristic Correction Function

The ST7703l incorporates gamma adjustment function for the 16.7m-color display. Gamma
adjustment operation is implemented by deciding the 17 grayscale levels firstly-in gamma
adjustment control registers to match the LCD panel. These registers.are available both for
positive polarities and negative polarities.

The block consists of two gamma resister streams one is for.positive polarity and the other is
for negative polarity, each one including 17 gamma reference voltages. VgP/N (0, 4, 8, 12, 28,
52, 76, 100, 131, 155, 179, 203, 227, 273, 247, 251, 255).

Amplitude Adjustment register Center adjustment register| Micro adjustment register
2 b b T3 3 TTTITTITDTD
5 3 3 33 2 3323333
El-- zZz 2 ZZzzzzz32
VSPR/ *6 6 6 K 5 AAAAA A5
VSNR ,I> » VO VO
20R]
64t01 | | —'> » V1 V4
selector
_l> > 2 V8
32to1l
selector va wviz
64101 48R/1R] "
selector [ "=
32t01
selector v7 vvag
88to 1l
selector _'l> ¥ > V13 VV52
32to1l
6atol} | selector V19 w76
selector|
I
32to1l
selector vas Vv100
I
410R/2R 223R/3R s2tol
selector V32 VV131
I —
32t01
selector vas VV155
I
64t01| —
selector| :ezlelztir vaa WW179
elector ‘l> > V50 V203
32to1l
selector V56 vvaz1
64t01 | |
selector 48R/1R| ¥
32tol
selector V6o 243
_l> » Vel V247
64to01
selector[ T —!> » V62 V251
20R
VGSNI 7 ,I> > V63 Vv255
VGSP ° 4° 40
T T B
< < <
e A A
Z =3 Z
Amplitide Adjustment register
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5.4.2 Gray Voltage Generator for Digital Gamma Correction

The ST7703I digital gamma correction can reach the independent GAMMA /curve of RGB.
The ST7703I utilizes DGC_LUT (Digital Gamma Correction Look Up Table) to change input
data from 8-bit into 10-bit and sends 10-bit data to Dithering circuit,-and-then drive Source
Driver via Dithering circuit. The following of the block diagram of the function.

o4 @
k] k]
[} (o]
Q Q
c c
[ [
£ £
IS €
E R,G,B 3
| Gary-scale of R 4 Gamma 4 N 4 Source I N =
Gary-scale of R i Dltherlng . Gary-scale of R
s correction 10 g Driver
o (LUT) o
k] k]
5] 5]
= =4
[ [
£ £
€ €
3 3
| Gary-scale of G ¢ [ Gary-scale of G
o )
G G
8 Gamma 8
E register E
IS IS
=] 3
| Gary-scale of B | Gary-scale of B

Figure 5.29: Block-diagram of digital gamma correction
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There are 99 bytes DGC LUT to set R, G, B gamma independently. When DGC-EN=1, R, G,
B gamma will mapping VO, V8, V16, ...., V240, V248, V255 voltage to the LUT register setting
gray level voltage.

CDh DGC R
Parameter D7 D6 D5 D4 D3 D2 D1 DO Default
1st X X X X X X X DGC_EN 00
ond DGC_LU | DGC_LU | DGC_LU | DGC_LU | DGC_LU| BGC.LU.[ DGC_LU | DGC_LU 80
TROO | TROO | TROO | T ROO | T ROO. | TWR00O={ T ROO |, T _ROO
3rd DGC_LU | DGC_LU | DGC_LU | DGC_LU | DGC_LU|'DGC LU | DGC_LU |\DGC_LU 80
TRO1 | TRO1 | TRO1L | TRO1 | T RO |\ T.RO1 | T RO1 ‘|- T.RO1
33rd DGC_LU | DGC LU | DGC_LU | DGC-LU | BGC LU | DGC_LU{ DGC_LU’| DGC_LU a0
TR31 | TR31 | TR31 | TR31 |[\TR31 | TR31 (| TR31, TR31
34th DGC_LU | DGC_LU | DGC_LU | DGC_LUT DGC_LU [/DGC_LU.['DGC_LU | DGC_LU a0
TR32 | TR32 | TR32, | T\R32/|/T R32 | TR32\| TR32 | TR32
CEh DGC G
Parameter D7 D6 D5 D4 D3 D2 D1 DO Default
Lst DGC_LU | DGC_LU |\DGC.LU\| DGC LU | DGC LU | DGC_LU | DGC_LU | DGC_LU a0
T GOO | T GOO_|“T GO0 | T GOO.|. T'GOO | T GOO | T GOO | T GOO
ond DGC_LU | DGC-LU [\DGC’ LU | DGC_LU|.DGC_LU | DGC_LU | DGC_LU | DGC_LU 30
T GOl | T GO, .\ T GO1 | T GOL|~T-GO1 | T GO1 | T GO1 | T GO1
32rd DGC_LU [DGC LU | DGC_LU| DGC_LU | DGC_LU | DGC_LU | DGC_LU | DGC_LU 80
T G31~T.G31 |/T-G31| T.G31 | T G31 | TG31 | TG31L | T Ga1
33th DGC_LU'{ DGC_LU{.DGC_LU|| DGC_LU | DGC_LU | DGC_LU | DGC_LU | DGC_LU a0
TG32Y T G32 | T.G32/| TG32 | TG32 | TG32 | TG32 | T G32
CFh DGC B
Parameter D7 D6 D5 D4 D3 D2 D1 DO Default
1st DGC LU [ DGC_LU | DGC_LU [ DGC_LU | DGC_LU [ DGC_LU | DGC_LU | DGC_LU .
TBOO | TBOO | TBOO | TBOO | TBOO | TBOO | T BOO | T BOO
ond DGC LU | DGC_LU [ DGC_LU | DGC_LU | DGC_LU | DGC_LU | DGC_LU | DGC_LU 30
T BO1 | T BO1 T BO1 T BO1 T BO1 T BO1 T BO1 T BO1
32rd DGC_LU | DGC_LU | DGC_LU | DGC_LU | DGC_LU | DGC_LU | DGC_LU | DGC_LU 80
T B3l | T B31 T B31 T B31 T B3l T B31 T B31 T B31
33th DGC LU [ DGC_LU [ DGC_LU | DGC_LU | DGC_LU | DGC_LU | DGC_LU | DGC_LU -
T B32 T B32 T B32 T B32 T B32 T B32 T B32 T B32
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5.5 Sleep Out - command and Self-diagnostic Functions of the display module

5.5.1 Register Loading Detection

Sleep Out-command (11h) is a trigger for an internal function of the.display-module, which

indicates, if the display module loading function of factory default values.from OTP (or similar

device) to registers of the display controller is working propetly! There.are compared factory

values of the OTP and register values of the display controller._by-the display controller. If

those both values (OTP and register values) are same, there is inverted (=increased by 1) a

bit, which i s def i nepthy SelfiD.icaogmnoasntdi, cii RReeasdu IDi ( O F h)
(The used bit of this command is D7). If those both values are not'same, this bit (D7) is not

inverted (=increased by 1).

The flow chart for this internal function is following:

Power on sequence
Sleep In (10h) HW reset
SW reset
- Sleep Out Sleep In . _
- Mode Mode . RDDSDR's D7=0
Sleep Out (11h)

'

Loads and Compares OTP and register
values

Are OTP and register
values the same

D7 inverted

Y

Figure 5.30: Sleep out flow charti command and self-diagnostic functions
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5.5.2 Functionality Detection

Sleep Out-command (11h) is a trigger for an internal function of the display /module, which
indicates, if the display module is still running and meets functionality requirements.

The internal function is comparing, if the display module still meets-functionality requirements

(e.g. booster voltage levels, timings, etc.). If functionality requirement is met, 1 bit will be
inverted (=increased by _.41), whi ch i-Diaghastici ne d
Result (OFh)o6 (=RDDSDR) (The used bit of this
is not the same, this bit (D6) is not inverted (=increased by 1). The flow-chart for this internal

function is shown as below.

Power on sequence
Sleep In (10h) HW reset
SW reset
A ¢ ¢
|| sSlepout Sleepin | | @ | RDDSDR's D6=0
Mode Mode

! ,

Sleep Out (11h)

/

Checks timings, voltage levels and other
functionalities

'

Is functionality
requirement meet ?

D6 inverted

\J

Figure 5.31: Sleep out flow chart internal function detection
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5.6 Power on/off Sequence

Power source IOVCC, VCI can be applied and powered down in any order.IOVCC, VCI can
be powered down in any order.

During power off, if LCD is in the Sleep Out mode, IOVCC, VCI must be powered down
minimum 120msec after NRESET has been released.

During power off, if LCD is in the Sleep In mode, IOVCC, VCI can be powered down
minimum Omsec after NRESET has been released:

NCS can be applied at any timing or can_be permanently grounded: NRESET has priority
over NCS.

Power On-Seguence Power Off Sequence
Power-Supply on Normal Display
v Hardware Reset Display off Command
5ms or (28h)
more /.
Sleep Out Command
N (11h) Sleep In Command
120ms (.)..I: ........... w (10h)
more 2 frames
A | Display on Command or more
(29h) A Power Supply off
Normal Display

Figure 5.32: The power supply ON/OFF setting for Display ON/OFF and Sleep In/out
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5.6.1 Case 1: RESX line is held high or unstable by host at power on

If RESX line is held high or unstable by the host during power on, then a/Hardware Reset
must be applied after both VDD1, VDD2 and VDD3 have been applied- otherwise correct
functionality is not guaranteed. There is no timing restriction upon this hardware reset.

tRPW= +/- no limit

tFPW= +/- no limit

Time when the latter signal rises up'to 90% of its typical value. Ex. When VCI comes latter.
el This time is defined at the cross point of 90% of 2.5V/2,75V. Not 90% of 2.3V.

Time when the former signal falls down.to 90% of its typical value. Ex. When VCl falls ~ —pp»
earilier, This time.is defined at'the cross point of 90% of 2.5V/2.75V. Not 90% of 2.3V.

tRPWICS= +/- no limit

tFPWICS= +/- no limi

N

tRPWIRES= + no limit

< ..........
VDD1
VDD2
VDD3
CSX H orL
RESX

(Power down in sleep out mode)

tRPWIRES= + no limit
il

-

RESX

(Power down in sleep in mode)

-

i tFPWIRES1= min 120ms

tFPWIRES2

= min Ons

tFPWIRESL is applied to NRESET falling in the Sleep Out
Mode

tFPWIRES?2 is applied to NRESET falling in the Sleep In
Mode

Figure 5.33: Case 1: RESX line is held high or unstable by host at power on

This information contained herein is the exclusive property of Sitronix and shall not be distributed,
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5.6.2 Case 2: RESX lineis held low by host at power on

If RESX line is held low (and stable) by the host during power on, then the'RESX must be

held | ow for mini mum 10egsec after bot h VDD1,

tRPW= +/- no limit tFPWE +/- no limit

< » < »
< | « |

IOvVCC
— N

VCI

_ .«4— Time when the latter signal rises up t0.90% of its typical value —

Time when the former signal falls down to 90% of its Typical el
value

tRPWNCS= +- nolimit IREPINCSS +F no limi

NCS HorL >€ >E

{tFPWNRES1= min126ms
t(RPWNRES = minl0us "\ N e S — >

4
\

NRESET

( Power down in
Sleep Out mode)

tRPWNRES=mirlOus
NRESET h g
tFPWNRES 2 = minQn \_

(Power-down in >
Sleep In mode)

tFPWNRESL is applied to NREST falling in the Sleep Out Mode
tFPWNRES2 is applied to NREST falling in the Sleep In Mode

Note: Unless otherwise specified timings herein show cross point at 50% of signal/power level

Figure 5.34: Case 2: RESX line is held low by host at power on
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5.7 Power Levels Definition

NORON

PTLON

Power on sequence

) J

PTLON

NORON

HW reset
SW reset
SLPIN / NORON
Sleep out > Sleep in -
Normal display mode on Normal display mode on
Idle mode off -« SLPOUT Idle mode off PTLON
A Y
IDMON IDMOFF IDMON IDMOFF
) J SLPIN ) J
Sleep out > Sleepin -
Normal display mode on Normal display mode on
Idle mode on -« SLPOUT Idle mode on
SLPIN
Sleep out > Sleep in <
Partial mode on Partial mode on
Idle mode off -« SLPOUT Idle mode off
A A
IDMON IDMOFF IDMON IDMOFF
) J SLPIN ) J PTLON
Sleep out > Sleep in -
Partial mode on Partial mode on
Idle mode on <« SLPOUT Idle mode on NORON
Sleep out Sleep in
Figure 5.35: Power flow chart for different power modes
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5.8 Reset function

5.8.1 Standard Command Default Value

ltem Register After Power On After Hardware After Software
Reset Reset

RDDPM 0Ah 08h 08h 08h
RDDMADCTR 0Bh 00h 00h No Change
RDDCOLMOD 0Ch 70h 70h No Change
RDDIM 0Dh 00h 00h 00h
RDDSM OEh 00h 00h 00h
RDDSDR OFh 00h 00h 00h
Sleep In/Out 10h/ 11h In In In
Display On/Off 29h/ 28h Off Off Off
Display mode (normal/patrtial) 13h/ 12h Normal Normal Normal
Display Inversion On/Off 21h/ 20h Off Off Off
All pixel On/Off 23/ 22h Off Off Off
Display Idle Mode On/Off 39/ 38h Off Off Off
Gamma setting 26H GCOo GCO GCO
Memory Data Access Control
(MY/M))</ /RGB) 36H 0/0/0/0/0 0/0/0/0/0 No Change
Interface Pixel Color Format 3AH 70h 70h No Change
Display Brightness 51h/52h 00h 00h 00h
CTRL Display 53h/54h 00h 00h 00h
CABC Control 55h/ 56h 00h 00h 00h

NO OTP 38h 38h 38h
ID1 pAH OTPed OTP Value OTP Value OTP Value

NO OTP 21h 21h 21h
D2 DBH OTPed OTP Value OTP Value OTP Value

NO OTP 1Fh 1Fh 1Fh
ID3 DCH OTPed OTP Value OTP Value OTP Value

Table 5.8: Standard Command Default Value
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5.8.2

Input Pins
Input pins | After Power On | After Hardware Reset | After Software Reset

RESX Input valid Input valid Input valid
Eg:gg::ggg Input valid Input valid Input-valid
Eg:gg::gii Input valid Input valid Input valid
Eg:gg::ggg Input valid Input valid Input valid
Eg:gg::ggﬁ Input valid Input valid Input valid
Eg_gg:_gﬁ Input valid Input-valid Input valid

Table 5.9: Characteristics of Input Pins

5.8.3 Output or Bi-directional Pins

Output or Bi-directional pins

After Power On

After Hardware Reset

After Software Reset

Source Output

VSSA

VSSA

VSSA

Bg::ggE High-Z (Inactive) High-Z (Inactive) High-Z (Inactive)
CGOUTL1~22 VSSA VSSA VSSA
CGOUTR1~22 VSSA VSSA VSSA

Table 5.10: Characteristics of Output or Bi-direction Pins
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5.9 OTP Sequence

5.9.1 OTP Sequence

This information contained herein is the exclusive property of Sitronix and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Sitronix.

Sleep Out and Display On

;

Write OTP Datato The
Related Register

i Wait 1us

Display Off
Set command 0x28

4

OTP Program Enable
Set OTP_KEY([7:0]=8h5A

Wait 1us

4

Set OTP Address

Wait 1us

Set OTP_MASK[7:0]
Set OTP_INDEX[8:0]

Wait 1us

Set OTP_PROG=1

Wait 10ms/byte

OTP Program Disable
Set OTP_KEY[7:0]=8hFF

Power Off
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5.9.2 OTP Standard Programming Table

Programming Index D7 b6 | D5 | D4l D3| D2 D1l DO Storage Index

(Hex) (Hex)
ID1 1[7:0] 01

ID2_1[7:0] 02

ID3_1[7:0] 03

ID1 2[7:0] 04

ID2_2[7:0] 05

01 ID3 2[7:0] 06
ID1 3[7:0] 07

ID2_3[7:0] 08

ID3_3[7:0] 09

ID1 4[7:0] 0A

ID2_4[7:0] 0B

ID3_4[7:0] 0oC

VCOM F1{7:0] 0D

VCOM_B1[7:0] OE

VCOM_F2[7:0] OF

oD VCOM_B2[7:0] 10
VCOM_F3[7:0] 11

VCOM_B3[7:0] 12

VCOM_F4{[7:0] 13

VCOM BA4[7:0] 14

This information contained herein is the exclusive property of Sitronix and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Sitronix.
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5.10 CABC
This driver IC provides a dynamic backlight control function as Content
adaptive brightness control) to reduce the power consumptio minance
source. There are two module architectures for CABC operation figure.

Architecture |

LED
Driver

LED Backlight

Figure 5.36: Two kinds of CABC Architecture
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The driver IC will refer the gray scale content of display image to output a PWM waveform to
LED driver for backlight brightness control. The PWM frequency can be “adjusted by
PWM_DIV parameters and the calculating equation as below:

36MHz / (2/\PWMDIV[2:0])

Fpwm_out =
(PWM_PERIOD[7:0]+1)x255

The figure in the following is the basic timing diagram which is. applied ST7703l to control
LED driver.

\_ Period |

N

PWM_OUT

— L. OFF

Display Backlight Dimming Control

A dimming function is used when-changing from brightness level to another. This dimming
function curve is the same indincrement and decrement directions. Dimming function can be
enabled and disabled by software register. The.basic idea is described below.

Brightness Brightness

N 1 ﬂ
>T|me >Tlme
Without Dimming With Dimming
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ST7703l

6. Command Description
6.1 Command Table

Standard Command

(Hex) | Operation code| RW | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Function D(er:)L(’)'t
00h NOP W 0 0 0 0 0 0 0 0 |No Operation -
0lh SWRESET W 0 0 0 0 0 0 0 1--|Software Reset -
0 0 0 0 0 1 0 0 |Read Display ID -
ID1[7:0] ID1 38h
04h RDDIDIF R ID2[7:0] ID2 21h
ID3[7:0] ID3 1Fh
Read display }
0Ah RDDPM R 0 0 0 0 ! 0 ! ¢ power mode
D7 D6 D5 D4 D3 D2 0 0 - 08h
Read display )
0Bh RDDMADCTL R 0 0 0 0 ! 0 A 1 MADCTL
D7 D6 D5 D4 D3 D2 0 0 - 00h
Read display pixel )
0Ch RDDCOLMOD R 0 Q 0 0 ! . 0 0 format
- D6 D5 D4 - - - - - 70h
Read display image }
0Dh RDDIM R ¢ . d 0 N 2 0 L mode
D7 D6 D5 0 0 D2 D1 DO - 00h
Read display signal )
OEh RDDSM R 0 0 0 0 ! L L 0 mode
D7 D6 0 0 0 0 0 DO - 00h
Read display )
OFh RDDSDR R 0 0 Q 0 ! L L 1 self-diagnostic result
D7 D6 0 0 0 0 0 DO - 00h
10h SLPIN W 0 0 0 1 0 0 0 0 |Sleep In -
11h SLPOUT W 0 0 0 1 0 0 0 1 |Sleep Out -
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IRIEFIRINERASE]

a-Si TFT LCD Single Chip Driver
720RGB x 2047 dot with 16.7M color

ST7703l

Operation . Default
(Hex)| ~"ooqe  [RW| D7 D6 D5 D4 D3 D2 D1 DO Function |"\C0
13h | NORON |[w | o 0 0 1 0 0 1 1 |Nomal -

Display mode
20h | INVOFE |w | o 0 1 0 0 0 0 0. |Pisplay ;
inversion off
21h | INVON | w 0 0 1 0 0 0 0 1. |Display .
inversion on
22h | ALLPOFF | W 0 0 1 0 0 0 1 0 . |All pixel off -
23h | ALLPON | W 0 0 1 0 0 0 1 1 |All pixel on -
28h | DISPOFF | W 0 0 1 0 1 0 0 0 |Display off -
20h | DISPON | W 0 0 1 0 1 0 0 1 |Display on -
0 0 1 1 0 1 1 0 Memory -
36h MADCTL W Access
MY MX X X RGB X X X Control 00h
38h | IDMOFF | W 0 0 1 1 1 0 0 0. |idle mode off -
30h | IDMON | W 0 0 1 1 1 0 0 1 Jidle mode on -
0 1 0 1 0 0 0 1 4write display -
51h | WRDISBV | w [DBV1[7]|DBV1[6]|DBV1[5]| DBVA4}| DBV1[3]| DBV1[2] | DBVA[1][DBY1[0] |brightness 00h
DBV2[7]| DBV2[6]| DBV2[5] | DBV2[4] | DBV:2[3] | DBV2[2},| DBV2[1] | DBV2[0] |value 00h
0 1 0 1 0 0 1 0 Read display -
52h | RDRDISBV | R [DBV1[7][DBV1[6][DBVI[E][DBV14[[DBV1[3] | DBV1[2] | DBV1[L][DBVLO] |brightness 00h
DBV2[7]| DBV2[6] | DBV2[5]| DBV2[4] | DBV2[3] | DBV2[2}}BBV2[1] | DBV2[0] |Value 00h
0 1 0 1 0 0 1 1 |Write CTRL -
53h | WRCTRLD | W X X BCTRL X X DD BL X display 00h
0 1 0 1 0 1 0 0 |Read CTRL -
54h | RDCTRLD | R X X BCTRL X X DD BL X display 00h
0 1 0 1 0 1 0 1 |write CABC -
55h | WRCABC | W X X X X X X C1l CO |mode 00h
1 1 1 1 -
56h | RDCABC | R : : : °—Read CABC
X X X X X X C1l CO |mode 00h
0 1 0 1 1 1 1 0 |write CABC -
5Eh |WRCABCMB| W |CMB1[7]|CMB1[6][CMBL[5]|[CMB1[4][CMB1[3]|CMB1[2]| CMB1[1][CMBL[0] |minimum 00h
CMB2[7][CMB2[6]|CMB2[5]|[CMB2[4]| CMB2[3]|CMB2[2][CMB2[1]|CMB2[0] | brightness 00h
0 1 0 1 1 1 1 1 |Read CABC -
5Fh |RDCABCMB| R [CMB1[7][CMB1[6][CMB1[5]|[CMB1[4]|CMB1[3][CMB1[2]|CMB1[1]|CMB1[0]|minimum 00h
CMB2[7]|CMB2[6]|CMB2[5]|CMB2[4]|CMB2[3]|CMB2[2][CMB2[1][CMB2[0] |brightness 00h
0 1 0 1 0 1 1 0 |Read ABC -
68h | RDABCSDR| R D7 D6 x x x x N N Self-diagnostic 00h
result
0 1 1 1 0 0 0 0 |Read -
70 | RDBWLB | R | g1 | Bkxo | Bkyl | Bkyo | wxi | wxo | wyl | wyo E'a‘:klwh'te ;
ow Bits
0 1 1 1 0 0 0 1 -
71| RDBKx | R I5 0T Bixe [Bkx? |Bkx6  |Bkd  |Bkxd  [Bhd  [Blxa | cead BKx -
0 1 1 1 0 0 1 0 -
72 | RDBky | R =g o Bkys | Bky7 | Bky6 | Bky5 | Bky4d | Bkya | Bkyz | c2d BKY :
0 1 1 1 0 0 1 1 -
73 RDWX | R g T wx | Wx7 | Wxb | Wxs | Wxd | Wxa | wxz | ead Wx -
0 1 1 1 0 1 0 0 -
74| ROWY IR TIWyg [ wys | Wy7 | Wye | Wy | Wyd | Wy | wyz |RedWY -
0 1 1 1 0 1 0 1 Read -
75 RDRGLB | R Rxl RxO Ryl Rx0 Gx1 Gx0 Gyl Gy0 [Red/Green )
Low Bits
0 1 1 1 0 1 1 0 -
76| RDRX | RIT2 o T Rg | R7 | R6 | RG | Rd | RG3 | R |eAdRX 5
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a-Si TFT LCD Single Chip Driver
720RGB x 2047 dot with 16.7M color

ST7703l

(Hex) | Operationcode |RW | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Function D(er:)L(’)"

0 1 1 1 0 1 1 1 -
" RDRy R Ry [ Ry | Ry7 | Ry6 | Ry5 | Ryd | Rya | Ryz |62 Ry -

0 1 1 1 1 0 0 0 -
’8 RDGx R IGx0 [ Gx8 | Ox7 | Gx6 | x5 | Gxa | Gx3 | Gxz |Read X -

0 1 1 1 1 0 0 1 -
9 RDRy R T"Gya [ Gys | Gy7 | Gy6 | Gyb | Gya | Gya | Gyz [Ro20CY -

0 1 1 1 1 0 1 0. |Read Biue/AColour -
A RDBALB R Bxl | BxO | Byl | BxO | Ax1 | AxO | Ayl | Ay0 |Low Bits -

0 1 1 1 1 0 1 1 -
B RDBx R ['Bx9 [ Bx8 | Bx7 | Bx6 | Bx5 | Bxd | Bra. | B2 |R02d BX -

0 1 1 1 1 1 0 0 -
c RDBy R ["Bys [ By8 | By7 | By6 | By5 | Bya | Bya | By2 |69 BY -

0 1 1 1 1 1 0 1 -
b RDAX R A0 [A@ | A | A6 | AGTLAG [ TAG | A |ReadAx -

0 1 1 1 1 1 1 0 -
E RDAY R A9 [ A8 | A7 | Ave [ TAB. T Avd | A3 | Ay |84 AY -

1 0 1 0 0 0 0 1 -

X X X X X X X X -

X X X X X X X X 00h

Read the DDB from

Al Read_DDB_start R X X X X X X X X lihe provided location. 00h

X X X X X X X X 00h

X X X X X X X X 00h

1 1 1 1 1 1 1 1 FFh

1 0 1 0 1 0 0 0 -

X X X X X X X X__|Continue reading the | 00h
A8 |Read_DDB_continue| R X X X X X X X X |DDB from the last 00h

X X X X X X X x |read location. 00h

X X X X X X X X 00h

1 1 0 1 1 0 1 0 -
DA RDIDL ) modul eds manufactureReadID:L 38h

1 a2 J o] 1 1 o | 1 1 -
DB RDIRZ R LCD module/driver version [7:0] Read ID2 21h

1 [ J o 1 1] o 0 -
DC RRRQ3 R LCD module/driver 1D[7:0] Read ID3 1Fh
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~ — a-Si TFT LCD Single Chip Driver

720RGB x 2047 dot with 16.7M color
HEIEFIRAEEAS] ST7703l
User Command
(Hex) Opceorzteion Para. D7 D6 D5 D4 D3 D2 D1 DO D(iif:;)lt
1 0 1 1 1 0 0 1 -

1 | EXTC1[7] | EXTCL[6] | EXTC1[5] | EXTC1[4] | EXTC1[3] | EXTC1[2] | EXTE1[4]"| EXTC1[0] 00
BO9h | SETEXTC 2 | Extc27 | ExTc2le] | ExTC2[5] | EXTC2[4] | EXTC2[3] | EXTC2[2] | EXTC2[1] | EXTC2[0] 00

3 | EXTC3[7] | EXTC3[6] | EXTC3[5] | EXTC3[4] | EXTC3[3] | EXTC3[2]/|“EXTC3[1] | EXTC3[0] 00

1 0 1 1 0 0 0 1 .
1 X X X X X X X X 00
Blh | SETAPID PWM_DUTPWM_DU|PWM DU| o — o
2 X X X X TY{RESO|TY_RESO|TY_RESO E 00
[2] [1 (0]
1 0 1 1 0 0 1 0
1 | N7 | ONU6l | NUS] | NL@4] ] NLRBD | NLR2] N | NLor | cs
RES_V_|RES_V_L|BLK_CON|BLK_CON RESO/ SE|RESO SE|RESO_SE
B2h | SETDISP | 2 | |sB[1j | SsB[o] [ 0] X L[2] L[] L[0] 12
WhiTe | WHITE_F| WHITE_F [ WHITE_F
3 | AnbTER | RAME S [RAME/SE| RAME S| x 1se[2) | viscry | iscio] | Ao
- EL[2] L[] EL[0]
1 0 1 1 0 0 1 1
VBP_RG
1 |p GENp|VBP_RGB|VEP_RGB|VEP_RGE|VBP_RGB|VBP_RGB|VBP_RGB|VBP_RGB| ,q
-CEN| _GENIE] | GEN[S] | _GEN[4] | _GEN[3] | _GENI2] | _GEN[1] | _GEN[O]
VFP_RG
2 |5 GEND|VFP-RCB|VFP_RGB|VFP.RGB|VFP_RGB| VFP_RGB|VFP_RGB|VFP_RGE|

B3h | SETRGBIF ] _GEN[6].|" GEN[5] |"\_GEN[4]-|, GEN[3] | _GEN[2] | _GEN[1] | _GEN[0]

DE/BP_ | DE. BP_R|DE_BP.R|DE_BP. R|DE_BP_R|DE_BP_R|DE_BP_R|DE_BP_R
3 |RGB_GE|GB_ GEN[|GB_GEN[|GB_GEN[|GB_GEN[|GB_GEN[|GB_GEN[|GB_GEN[| 28
N[7] 6] 5] 4] 3] 2] 1 0]
DE_FP_|DE_FP_R|DE-FP.R|DE_FP_R|DE_FP_R|DE_FP_R|DE_FP_R|DE_FP_R
4°.|RGB-GE|GB_GEN[|GB.GEN[ | GB_GEN[| GB_GEN[|GB_GEN[|GB_GEN[|GB_GEN[| 28

N[7] 6 5] 4] 3] 2] 1] 0]
Bah | sereve™] 2 i'g‘lv—ESNZ EZ\'/'E\KI—(EN ZINV_EN Z'N\,\/IZ—E X N_NW[2] | N_NW[1] | N_Nw[0] | 80
2 X X X X X I_NWI[2] | LNW[1] | I_NWI[OQ] 00
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~ — a-Si TFT LCD Single Chip Driver

BB IS REEEAS] 720RGB x 2047 dot with 16.7M color ST7703|
(Hex) Op;;ggon Para.| D7 D6 D5 D4 D3 D2 D1 DO D(er:)L(’)"
1 0 1 1 0 1 0 1
1 ) ) . | VREF_SE|VREF SE|VREF SE|VREF SE|VREESE[ oo
B5h | SETBGP L[4] L[3] L[] L[] L[0]
) Ny Ny . |NVREF_S|NVREF_S|NVREF_S|NVREF S|NVREF S| o
EL[4] | ELB] | ELR] | CELA].| EL[0]
1 0 1 1 0 1 1 0
L | VCOMD [ VCOMDC | VCOMDC [ VCOMDC | VCOMDC | VCOMBC | VEOMDC | VCOMDC |,
C_F[7] _Fl6] _F[5] _Fl4] _F3] Fl2] _F[1] _FI9]
VCOMD |VCOMDC [VCOMDC | VCOMDC | VCOMDG | VCOMDBC | VCOMDC | VCOMDC
B6h | SETCOM | 2 | gy | Bie] | BB | B4 | B3 B2l | . | e | P
VCOM_O | VCOM_O | VCOM_O
3 X X X X X TP TIME[ | TP_TIME[| TP_TIME[| 00
2 1 0
L | OTP_KE|OTP_KEY|OTP_KEY|OTP_KEY|OTP.KEY|OTP_KEY|OTP_KEY|OTP_KEY| -
Y7 | [ 5 [ 3 2] D B
, |OTP_MA|OTP_MA | OTP_MA | OTP_MA'OTP_MA | OTP-MA [OTP-MA | OTP MA| o
SK[7] | SK6] | SK[BI v SKML | SK3] |/.SK2l. |- SK] | SKO]
a . |VPP_SEL[[VPP_SEL[[VPP_SELI| . ) . |OTP_IND[ 5o
B7h | SETOTP 2] 1 ol EX[8]
4 |OTP_IND[OTP_IND [GTP_IND[GTP_IND [OTPIND|GTP_IND [OTP_IND [OTP_IND[ oo
EX[7] | EX6L | EX5] | EX@]. | EX@I EX2] | EX(] | EX0]
Load DI OTP_PW [OTP_PTM|OTP_PTM| OTP_PO | OTP_PO
5 S VPR EN |QTP._SEL E n 0] R RG 00
6 |OTP_DA|OTP DAT|OTP_DAT|OTP/DAT|OTP DAT|OTP_DAT|OTP_DAT|OTP DAT| o
TA[7 Al6 A Al4 A3 AR AlL A0
ECP_DC_|ECP_DC_|ECP_DC_|ECP_DC
1 x| Recsiz | peesity|Peesio) | = e S0 v | o | ool |
SINGLE SYNC_ST|XDK_ECP|XDK_ECP
2 X Pove~| /Ot | DTI0] e ) ) X 22
BSh SET PFM_DC_|PFM_DC_|PFM_DC_
POWER_EXT|3 X ¢ X X X piviz] | oivpy | oivjo] | %
, ECP_SYN|VGX_SYN
X X X X X X 03

C EN C EN
A_DC[1] | A_DC[0] | A _DTP[2]|A_DTP[1]|A_DTP[0] | A DTN[2]| A DTN[1]|A DTN[0]| ED
6 | DCS[1] | DCs[0] | DTPS[2] | DTPS[1] | DTPS[0] | DTNS[2] | DTNS[1] | DTNS[0] | 00

VC_Main[ | VC_Main[ | Lane_Nu | Lane_Nu

1 X X X X 1] 0] mber1] | mbero] | 3
DSI_LDO| DSI_LDO | DSI_LDO
2 CSELR] | SELQ] | SEL[] X X X RTERM[1]|RTERM[0]| 61
BAR SETMIPI 3 X X X X IHSRX[3] | IHSRX[2] | IHSRX[1] | IHSRX[0] | 06
Tx_clk_sel|Tx_clk_sel

4 X X X X —[1]— _[O]_ X X Fo

5 |HFP_OS|HFP_OSC|HFP_OSC|HFP_OSC|HFP_OSC|HFP_OSC|HFP_OSC|HFP_OSC|
Cl[7] [6] [5] [4] [3] [2] [1] [9]

6 |HBP_OS|HBP_OS|HBP_OS [ HBP_OS | HBP_OS [ HBP_OS [ HBP_OS | HBP_OS | |
C[7] C[6] C[5] C[4] C[3] C[2] C[1] C[o]
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IRISFARINEIRAE]

a-Si TFT LCD Single Chip Driver
720RGB x 2047 dot with 16.7M color

ST7703l

(Hex) | OPETENON 1para | b7 D6 D5 D4 D3 D2 D1 DO D(er:;’)'t
1 0 1 1 1 1 0 0
BCh SET VDC 1 X NVDDD_ | NvDDD_ | NvDDD_ X VDDD_SE|VDDD_SE|VDDD_SE 47
SEL[2] | SEL[1] | SEL[0] L[2] L[1] L[0]
1 1 0 0 0 0 0 0 -
1 |N_POPO[N_POPO [ N_POPO | N_POPO [ N_POPO | N_POPO | N-POPO| N_POPO | .
N[7] N[6] N[5] N[4] N[3] N[2L. N[4] N[O]
, | N_NOPO | N_NOPO [ N_NOPO | N_NOPO | N_NOPO [ N_NOPO | N.NOPO [ N_NOPO | _,
N[7] N[6] N[5] N[4] N[3] N2 N[1] N[O]
3 [I_POPONI|I_POPONI[|I_POPONI|I_POPON[|I_POPON/I. ROPON[|I_POPONI|I_POPON[f
COh | SETSCR 7] 6] 5] 4] 3] 2] 1] 0]
4 ||_NOPON|I_NOPONI_NOPON|I_NOPON I_NOPON{I_NOPON I_NOPON|I_NOPON| .,
[7] [6] [5] [4] 3] [2] [1] []
5 | SCRI[31] | SCR[30] | SCR[29] | SCR[28] | SCR[27] |. SCR[26] | SCR[25] | SCR[24] | cCO
6 | SCR[23] | SCR[22] | SCR[21] | SCR[20]/{ SCR[19] | SCR[18]{~SCR[17] | SCR[16] 00
7 | SCR[15] | SCR[14] | SCRI[13] | SCR[12] | SCR[11] | SCR[10]-| “SCR[9] | SCR[8] 08
8 | SCR[7] | SCR[6] | SCR[5] | SCR[4] ‘| ‘SCR[3] | SCR[2] | 'SCR[1] | SCR[0] 70
1 1 0 0 0 0 0 1 -
1 |VBTHSI3] [VBTHS[2] [VBTHS[1]-[VBTHS[0] [VBTLS[3] [VBTLS[2]. [VBTLS[1] [VBTLS[0] 53
2 FB%';F—V FB%’T_F—V X X X X X X 53
3 X X VRP[5] |- VRP[4] | VRP[3] | VRP[2] | VRP[1] | VRP[0] Co
4 X X VRN[5] | VRN[4]. | VRN[3] _|" VRN[2] | VRN[1] | VRNI0] 16
5 X X X X X X X X 00
6 VG_LEEIET VG_HE—R L VG'é—OT UR V?;ég U X APS[2] | APS[1] | APS[0] 77
2 |VGHI_LIIVGHI.L. [VGH1 L_|VGHL L|VGLL L |VGL1 L |VGLLL |VGL1L |
DIV[3] DIV[2] DIV[1] DIV[0] DIV[3] DIV[2] DIV[1] DIV[Q]
g |VGHLRL{VGHLR_|VGHL R.|VGHI.R_|VGL1 R_|VGLL R_|VGL1 R_|VGLLR_| -
DIV[3] DIV[2] DIV[1] DIV[O] DIV[3] DIV[2] DIV[1] DIV[Q]
g /|VGH2 L_{VGH2 L_|VGH2.L |VGH2 L |VGL2 L_|VGL2 L_|VGL2_L_[VGL2_L | .
Clh |SETPOWER DIV[3] DIV[2] DIV[1] DIV[Q] DIV[3] DIV[2] DIV[1] DIV[Q]
10| VGH2_R_|VGH2_R. [VGH2_ R_|VGH2 R_|VGL2 R_|VGL2 R_|VGL2 R_[VGL2 R_| -
DIV[3] DIV[2] DIV[]] DIV[Q] DIV[3] DIV[2] DIV[1] DIV[Q]
41+ VGH3_L_|VGHS_L_[VGH3 L |VGH3 L |VGL3 L |VGL3 L [VGL3 L |VGL3 L | .
DIV[3] DIV[2] DIV[1] DIV[Q] DIV[3] DIV[2] DIV[1] DIV[Q]
42 |VGH3_R_|VGH3 R_|VGH3 R_|VGH3_R_|VGL3 R_|VGL3 R_|VGL3 R_|VGL3 R_| .,
DIV[3] DIV[2] DIV[1] DIV[Q] DIV[3] DIV[2] DIV[1] DIV[Q]
13 |VGHA_L_[VGHA L _|VGHA L |VGHA L |VGLA L_|VGLA L _[VGLA L [VGLAL | .,
DIV[3] DIV[2] DIV[1] DIV[Q] DIV[3] DIV[2] DIV[1] DIV[Q]
14 |VGH4_R_|VGH4 R_[VGH4 R_|VGH4 R_[VGL4 R_|VGL4 R_|VGL4 R_|VGLA R_| ,,
DIV[3] DIV[2] DIV[1] DIV[Q] DIV[3] DIV[2] DIV[1] DIV[Q]
15 |VGH5_L_|VGH5_L_|VGH5_L_|VGH5_ L_|VGL5 L_|VGL5_L_|VGL5 L |VGL5_ L | ,,
DIV[3] DIV[2] DIV[1] DIV[Q] DIV[3] DIV[2] DIV[1] DIV[Q]
16 |VGH5_R_|VGH5_R_|VGH5 R_|VGH5_R_|VGL5_R_|VGL5 R_|VGL5 R_|VGL5 R_| o
DIV[3] DIV[2] DIV[1] DIV[Q] DIV[3] DIV[2] DIV[1] DIV[Q]
1 1 0 0 0 0 1 1 -
1 ID1[7] ID1[6] ID1[5] ID1[4] ID1[3] ID1[2] ID1[1] ID1[0] 38h
c3h SETID 2 ID2[7] ID2[6] ID2[5] 1D2[4] ID2[3] ID2[2] ID2[1] 1D2[0] 21h
3 ID3[7] ID3[6] ID3[5] ID3[4] ID3[3] ID3[2] ID3[1] ID3[0] 1Fh
4 ID_TIMES|ID_TIMES|ID_TIMES
2 1 0
1 1 0 0 0 1 0 0 -
1 | DDB1[7] | DDB1[6] | DDB1[5] | DDB1[4] | DDB1[3] | DDB1[2] | DDB1[1] | DDB1[0] [ 00h
C4h SETDDB 2 | DDB2[7] | DDB2[6] | DDB2[5] | DDB2[4] | DDB2[3] | DDB2[2] | DDB2[1] | DDB2[0] | 00h
3 | DDB3[7] | DDB3[6] | DDB3[5] | DDB3[4] | DDB3[3] | DDB3[2] | DDB3[1] | DDB3[0] [ 00h
4 | DDB4[7] | DDB4[6] | DDB4[5] | DDB4[4] | DDB4[3] | DDB4[2] | DDB4[1] | DDB4[0] | 00h
1 1 0 0 0 1 1 0 -
1 | ECO0[7] | ECOO[6] | ECOO[5] | ECOO[4] | ECOO[3] | ECOO0[2] | ECOO[1] | ECOO[0] | 01
2 | EcO1[7] | ECO1[6] | ECO1[5] | ECO1[4] | ECO1[3] | ECO1[2] | ECO1[1] | ECO1[0] | 00
ceéh | SETECO 3 | ECO2[7] | ECO2[6] | ECO2[5] | ECO2[4] | ECO2[3] | ECO2[2] | ECO2[1] | ECO2[0] | CF
4 | ECO3[7] | ECO3[6] | ECO3[5] | ECO3[4] | ECO3[3] | ECO3[2] | ECO3[1] | ECO3[0] | FF
5 | ECO4[7] | ECO4[6] | ECO4[5] | ECO4[4] | ECO4[3] | ECO4[2] | ECO4[1] | ECO4[0] | 00
6 | ECO5[7] | ECO5[6] | ECO5[5] | ECO5[4] | ECO5[3] | ECO5[2] | ECO5[1] | ECO5[0] | FF
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a-Si TFT LCD Single Chip Driver
720RGB x 2047 dot with 16.7M color

ST7703l

(Hex) | OPETaUON lpara | b7 D6 D5 D4 D3 D2 D1 DO D(er:)‘(’)"
1 1 0 0 0 1 1 1 -
1 |PWM_OE X INvPwi | VOUT_O | HOUT_O X X X 00
C7h SETIO E E
2 X V_DELAY |V_DELAY |V_DELAY X H_DELAY |H_DELAY.|H_DELAY 00
[2 (1] [] [2 (1 [
1 1 0 0 1 0 0 0 -
1 PWMDIV[ | PWMDIV[ | PWMDIV[
X 2] 1] 0] X X X X 10
Csh | SETCABC
2 |PWM_PE|PWM_PE | PWM_PE | PWM_PE | PWM_PE }|PWM_PE | PWM_PE|PWM_PE| .
RIOD[7] | RIOD[6] | RIOD[5] | RIOD[4] | RIOD[3] | RIOD[2] | RIOD[1] | RIOD[0]
1 1 0 0 1 0 1 1 -
CBh | SETCLOCK | OSCZ—D'V FSFPCEZE]— FSFPCEE— FSFP(EC')E]— X FRADJ[2]|-FRADJ[1] | FRADJ[0]| 03
1 1 0 0 1 1 0 0 -
CCh | SETPANEL [ « “ - SS_PANE|GS_PANE|REV_PAN| BGR_PA| .
L L EL NEL
1 1 0 0 1 1 0 1 -
1 X X X X X DITH_EN DIT'::_—OP DGC_EN| 00
5 |PGC_LUTIDGC_LUT|DGC_LUT|DGC_LUT|DGC_LUF|DGC_LUT|DGC_LUT|DGC_LUT 80
_ROO[7] | _ROO[6]._| ROO[5] | ROO[4] ‘% ROO[3]"| ROO[2] | ROO[1] | R00[0]
3 |PGC_LUTIDGC.LUTDGC_LUT|DGC_LUT{DGC_LUT|DGC_LUT|DGC_LUTIDGC_LUT| g/
_RO1[7] | ‘RO1[6] . \RO1[5] | _RO1[4] |. ~RO1[3] | RO1[2] | _ROi[1] | _RO01[0]
4 |PGC_LUT[DGC.LUTIDGC_LUT{DGC_LUT[DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT| g/
_RO2[7] |. *R0O2[6] | RO2[5]._| “R02[4] |/ RO2[3] | RO2[2] | RO2[1] | R02[0]
10 |PGCILUT/DGC _LUT[DGC_LUTIDGC_LUT[DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT| g
~R08[7] |/ /R08[6] | _RO8[5] | “R0O8[4] | RO8[3] | RO8[2] | R0O8[1] | RO08[0]
14 /|PEC_LUT{DGC_LUTDGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT 80
"R09[7] | RO9[6] | \RO9[5] | RO9[4] | RO9[3] | RO9[2] | RO9[1] | R09[0]
12 |PEC_LUTIDGCLUTIDEC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT| g/
“R10[7] | _R10[6] | _R10[5] | _R10[4] | _R10[3] | R10[2] | _R10[1] | _R10[0]
13. |PGC_LUT|DGC_LUT[DGC_LUT|DGC_LUT[DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT| o1
cDh DGC R R1.1[7] Rlll[6] R1.1[5] Rl.1[4] Rl'1[3] Rl'l[2] R1.1[1] R1.1[0]
50 |PGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT| g
_R18[7] | Ri18[6] | R18[5] | Ri18[4] | _R18[3] | R18[2] | Rig[1] | _R18[0]
51 |PGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT 80
_R19[7] | R19[6] | R19[5] | R19[4] | R19[3] | R19[2] | R19[1] | R19[0]
29 [PGC_LUT|DGC_LUTIDGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT| o0
_R20[7] | R20[6] | R20[5] | R20[4] | R20[3] | R20[2] | R20[1] | R20[0]
53 [PGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT[DGC_LUT|DGC_LUT[DGC_LUT|DGC_LUT| g
R21[7] R21[6] R21[5] R21[4] R21[3] R21[2] R21[1] R21[0]
31 |PGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT| g
_R29[7] | R29[6] | R29[5] | R29[4] | _R29[3] | R29[2] | R29[1] | _R29[0]
32 DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT 80
_R30[7] | R30[6] | R30[5] | R30[4] | R30[3] | R30[2] | R30[1] | R30[0]
33 [PGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT| o0
_R31[7] | _R31[6 | R31[5] | R31[4] | _R31[3] | R31[2] | _R31[1] | _R31[0]
34 |PGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT[DGC_LUT|DGC_LUT[DGC_LUT|DGC_LUT| g1
"R32[7] | R32[6 | R32[5] | R32[4] | R32[3] | R32[2] | R32[1] | R32[0]
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IRISFARINEIRAE]

a-Si TFT LCD Single Chip Driver
720RGB x 2047 dot with 16.7M color

ST7703l

(Hex) | OPETaUON lpara | b7 D6 D5 D4 D3 D2 D1 DO D(er:)‘(’)"
1 1 0 0 1 1 1 0

1 |DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|BGC LUT| g0
_G00[7] | _GOO[6] | GOO[5] | GOO[4] | Goo3] | _Goo[2] | Goof] |- Goo[o]

5 |DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGE LUT|BGC_LUT[ g7
G01[7] | _GO1[6] | GO1[5] | GO1[4] | GO1[3] | GO1i[2] | GOi[1]-| GO1[0]

3 |PGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC LUT|DGC_LUT[ g1
G02[7] | _GO2(6] | GO2[5] | GO2[4] | GO02[3] | GO2[2} |. G02[1] | GO2[0]

4 |DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DEC_LUT|DGC_LUT[ g1
_G03[7] | _GO3[6] | GO3[5] | GO3[4] | GO3[3].|". GO3[2] || GO3[1] | GO3[0]

10 |DC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGE_LUT|DGE_LUT|DGC_LUT|DGC_LUT|[ g0
G09[7] | _GOo9[6] | GO9[5] | GO94] | G093 [~G09[2] | GO9[1] | GO9[0]

11 |DSC_LUT|DGC_LUT|BGC_LUT|DGC_LUT|DGC LUT[DGC_LUT|DGC_LUT|DGC LUT[ g0
G10[7] | _G1o[6] | GI10[5] | G10[4] ) eio@] | Glo2)<l ~Glo] | G1o[0]

12 |DSC_LUT|DGC_LUT|BGC_LUT|DGC_LUT|DGCLUT|DGC_LUT|DGE.LUT|DGC_LUT[ g1
17 | e | G1is] | GIAM@)}. G113 | Gii[e] | \G1[] | G11[0]

13 |PGC_LUT|DGC_LUT|DGC_LUT(DGC_LUT|DGC_LUT|DGC-LUT{DGC_LUT[DGC_LUT| g1
cen | poc o _GL2[7] | Gi2le] | ciafsh | Gua)| Gi2(3] | (G2l 612l | GI2[0]

19 |DGC_LUT|DGC_LUT|BGC LUT|DGE_LUT|DGC_LUT[DGC_LUT|DGC_LUT[DGC LUT| go
_G18[7] | _G18[6] | G18[5] | G18[4] | Gi88l| Gisl2] | Gis[1] | G18[0]

50 |PEC_LUT|DGC_LUT[BGC-LUT|DGC_LUT{DGC_LUT|DGC_LUT|DGC_LUT(DGC_LUT[ g0
_G19[7] | _G1o[6] | . G195] | G194l G193] | GIo)2] | Gio] | G19[0]

51 |PEC_LUT|DEC.LUT|DGC_LUT|DGC LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT[ g0
_G20[7].{--G20[6] | »G20[5] { .G20[4] | |_G20[3] | G20[2] | G20[1] | G20[0]

25 |PGC_LUTIDGC_LUTIDGC_LUT|DGE_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC LUT| g1
G21[7] | G21[6] | G2i[5] | G214] | G21[3] | G21i[2] | G21[1] | G21[0]

30 |DSC-LUT|DEC_LUT|DGE-LUT|DEC_LUT|DGC_LUT|DGC_LUT|DGC_LUT(DGC_LUT[ oo
G297}~ G29[6] | [G29[5] | G29[4] | G29[3] | G29[2] | G29[1] | G29[0]

31 |PGC_LUT|DGC-LUT|DGE-LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT[ g0
“G30[7] | _@30[6] |. \G30[5] | G30[4] | G30[3] | G30[2] | G30[1] | G30[0]

3. |DEC_LUT|DGC_LUT|BGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT[ g0
G31[7] | _G31[6] |/ G31[5] | G31[4] | G313] | G31[2] | G31[1] | G31[0]

33 |DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT[BGC_LUT|DGC_LUT|BGC_LUT[ g
G32[7] | G32(6 | G32[5] | G32(4] | G32[3] | G32[2] | G32[1] | G32[0]

1 1 0 0 1 1 1 1

1 |DSC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT| g0
BOO[7] | _BOO[6] | BOO[5] | BOO[4] | BOO[3] | BOO[2] | BOO[1] | _BOO[O]

, |DGC_LUT|DGC_LUT|BGC_LUT|DGC_LUT|DGC_LUT[DGC_LUT|DGC_LUT|BGC_LUT[ g
_BO1[7] | BOi[6] | BO1[5] | BO1[4] | BO1[3] | BO1[2] | BO11] | BO1[0]

3 |PGC_LUT|DGC_LUT|DGC_LUT[DGC_LUT|DGC_LUT|DGC_LUT[DGC_LUT[DGC_LUT[ g1
BO2[7] | BO2[6] | BOZ2[5] | BO2[4] | BO2[3] | BO2[2] | BO2[1] | BO2[0]

4 |PGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT[ g1
_BO3[7] | BO3[6] | BO3[5] | BO3[4] | BO3[3] | BO3[2] | BO3[1] | BO3[0]

10 |PEC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT| g0
B09[7] | _BO9[6] | BO9[5] | BO9[4] | BO9[3] | BO9[2] | BO9M] | _BO9[O]

11 |DC_LUT|DGC_LUT[BGC_LUT|DGC_LUT|DGC_LUT[DGC_LUT|DGC_LUT|DGC _LUT|[ go
_B10[7] | BI0[6] | B10[5] | B10[4] | B10[3] | B10[2] | BIO[1] | BI0[O]

1o |DEC_LUT|DGC_LUT|BGC_LUT|DGC_LUT|DGC_LUT[DGC_LUT|DGC_LUT|DGC_LUT|[ go
CFh | DGC_B B11[7] | BI116] | B11[5] | BI114] | B11[3] | BI11[2] | B11[1] | BIL[O]

13 |DEC_LUT|DGC_LUT|BGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT| g0
B12[7] | BI12[6] | B12[5] | B12[4] | B12[3] | B12[2] | BI21] | BI12[0]

19 |DEC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT| g1
Bl8[7] | Bl86] | B18[5] | B18[4] | B18[3] | B18[2] | BIs8[l] | BI8[O]

20 |PEC_LUT|DGC_LUT|BGC_LUT[DGC_LUT|DGC_LUT[DGC_LUT|[DGC_LUT|BGC LUT[ g
Blo[7] | Bloj6] | B19[5] | B19[4] | B19[3] | B19[2] | BIi9[] | BIo[O]

51 |PGC_LUT|DGC_LUT|BGC_LUT[DGC_LUT|DGC_LUT[DGC LUT|[DGC LUT|BGC LUT[ g
B20[7] | B20[6] | B20[5] | B20[4] | B20[3] | B20[2] | B20[1] | B20[0]

30 |PEC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT(DGC_LUT|[ g0
B29[7] | B296] | B29[5] | B29[4] | B29[3] | B29[2] | B2911] | B29[0]

31 |PGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT|DGC_LUT[ g0
B30[7] | B30[6] | B30[5] | B30[4] | B30[3] | B30[2] | B30[1] | B30[0]
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IRIEFIRINERASE]

a-Si TFT LCD Single Chip Driver
720RGB x 2047 dot with 16.7M color

ST7703l

32

DGC_LUT
_B31[7]

DGC_LUT
_B31[6]

DGC_LUT
_B31[5]

DGC_LUT
_B31[4]

DGC_LUT
_B31[3]

DGC_LUT
_B31[7]

DGC_LUT
B31[1]

DGC_LUT
_B31[0]

80

33

DGC_LUT
B32[7]

DGC_LUT
B32[6

DGC_LUT
B32[5]

DGC_LUT
B32[4]

DGC_LUT
B32[3]

DGC_LUT
B32[2]

DGC_LUT
B32[1]

DGC_LUT
B32[0]

80
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IRIEFIRINERASE]

a-Si TFT LCD Single Chip Driver
720RGB x 2047 dot with 16.7M color

ST7703l

(Hex) | OPEralon Ipara | b7 D6 D5 D4 D3 D2 D1 DO D(er:;’)"
1 0 0 0 0 1
1 X X PVRO[5] | PVRO[4] | PVRO[3] | PVRO[2] | PVRO[1] | .PVRO[0] 00
2 X X PVR1[5] | PVR1[4] | PVR1[3] | PVR1[2] [ .PVR1[1] | PVR1[0] 11
3 X X PVR2[5] | PVR2[4] | PVR2[3] | PVR2[2] | PVR2[1]. |-PVR2[0] 17
4 X X PVR3[5] | PVR3[4] | PVR3[3] | PVR3[2]_{-PVR3[1]/| PVR3[0] 2C
5 X X PVR4[5] | PVR4[4] | PVR4[3] | PVR4[2]{~PVR4[1] | PVR4[0] 32
6 X X PVR5[5] | PVR5[4] | PVR5[3] | PVR5[2] |. PVR5[1] | PVR5[0] 3F
7 X PPRO[6] | PPRO[5] | PPRO[4] | PPRO[3].| PPRO[2] |. PPRO[1] | PPRO[O] 49
8 X PPR1[6] | PPR1[5] | PPR1[4] | PPR1[3].| PPR1[2] | PPR1[1] | PPR1[0] 3E
9 X X X PPKO[4] | PPKO[3] |~PPKO[2] | PPKO[1] | PPKO[O] 07
10 X X X PPK1[4] | PPK1[3] |. PPK1[2] | PPK1[1] | PPK1[0] 0D
11 X X X PPK2[4] | PPK2[3] [-PPK2[2] | PPK2[1] | PPK2[0] OE
12 X X X PPK3[4] | PPK3[3]. ] PPK3[2] | PPK3[1] | PPK3[0] 12
13 X X X PPK4[4]/|.PPK4[3] | PPK4[2]<| PPK4[1] | PPK4[0] 13
14 X X X PPK5[4] |. PPK5[3] | PPK5[2] | PPK5[1] | PPK5[0] 11
15 X X X PPK®6[4]. | PPK6[3] | PPK6[2] | PPK6[1] | PPK6[0] 13
16 X X X PPK7[4] | PPK7[3] | PPKZ7[2] | PPK7[1] | PPK7[0] 10
EOh |SETGAMMA | 17 X X X PPK8[4]/| PPK8[3] | PPK8[2]\| PPK8[1] | PPK8[0] 17
18 X X NVRO[5] | NVRO[4] | NVRO[3] | 'NVRO[2] | NVRO[1] | NVRO[(] 00
19 X X NVRA[5] {-.NVR1[4] | NVR1[3] { NVR1[2] | NVR1[1] | NVR1][(] 11
20 X X NVR2[5] [ NVR2[4] | NVR2[3] | NVR2[2] | NVR2[1] | NVR2[0] 17
21 X X NVR3[5] | NVR3[4]\[~NVR3[3]-{ NVR3[2] | NVR3[1] | NVR3[0] | 2C
22 X X NVR4[5] | NVR4[4].| NVR4[3] | NVR4[2] | NVR4[1] | NVR4[0] 32
23 X X NVR5[5] | NVR5[4] | NVR5[3] | NVR5[2] | NVR5[1] | NVR5[0] 3F
24 X NPRO[6] | NPRO[5] { NPRO[4] | NPRO[3] | NPRO[2] | NPRO[1] | NPROI[0] 49
25 X NPR1[6]| NPR1[5] | NPR1[4] |'NPR1[3] | NPR1[2] | NPR1[1] | NPR1[0] | 3E
26 X X X NPKO[4] | NPKO[3] | NPKO[2] | NPKO[1] [ NPKO[0] 07
27 X X X NPK1[4] | NPK1[3] | NPK1[2] | NPK1[1] | NPK1[0] | oD
28 X X X NPK2[4] | NPK2[3] | NPK2[2] | NPK2[1] [ NPK2[0] OE
29 X X X NPK3[4] | NPK3[3] | NPK3[2] | NPK3[1] | NPK3[0] 12
30 X X X NPK4[4] | NPK4[3] | NPK4[2] | NPK4[1] | NPK4[0] 13
31 X X X NPK5[4] | NPK5[3] | NPK5[2] | NPK5[1] | NPK5[0] 11
32 X X X NPK6[4] | NPK6[3] | NPK6[2] | NPK6[1] | NPK6[0] 13
33 X X X NPK7[4] | NPK7[3] | NPK7[2] | NPK7[1] [ NPK7[0] 10
34 X X X NPK8[4] | NPK8[3] | NPK8[2] | NPK8[1] | NPK8[0] 17
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IRISFARINEIRAE]

a-Si TFT LCD Single Chip Driver
720RGB x 2047 dot with 16.7M color

ST7703l

(Hex) Opfgzgon Para.| D7 D6 D5 D4 D3 D2 D1 DO D(er:;’)'t
1 1 1 0 0 0 1 1 -
1 |PNOEQI7]|PNOEQ[6]|PNOEQ[5]|PNOEQI[4]|PNOEQ[3]|PNOEQ[2]|PNOEQ[1]|PNOEQI[0]|] 00
5 NNO]EQ[7 NNO]EQ[G PEOEQ[S] NNO]EQ[4 NNO]EQ[3 NNO]EQ[2 NNO]EQ[l NNO]EQ[O 00
3 PEQGND[|PEQGNDI[|PEQGND[| PEQGND[|PEQGNDI[ | PEQGND[|PEQGND[|PEQGND[ 03
7] 6] 5] 4] 3] 2] 1] 0]
4 NEQGND[|NEQGND[|NEQGND[|NEQGND[|NEQGND[|NEQGND[{NEQGND[|NEQGND][ 03
7] 6] 5] 4] 3] 2] 1] 0]
5 PEQVCI[7 |PEQVCI[6|PEQVCI[5|PEQVCI[4|PEQVCI[3|PEQVCI[2 | PEQVCI[1|PEQVCI[0 03
] ] ] ] ] ] ] ]
6 |NEQVCI[7[NEQVCI[6[NEQVCI[S|NEQVCI[4|NEQVCI[3[NEQVCI[2[NEQVCI[1[NEQVCIO| .
] ] ] ] ] ] ] ]
7 PEQVCI1[|PEQVCI1[|PEQVCI1[| PEQVCI1[|PEQVCI1[|PEQVCI1[| PEQVCI1[| PEQVCI1[ 03
7] 6] 5] 4] 3] 2] 1] 0]
E3h SETEQ g |NEQVCIL[[NEQVCIL[[NEQVCIL[|NEQVCIL[[NEQVCIL[[NEQVCHINEQVCIL[[NEQVCIL[| .
7] 6] 5] 4] 3] 2] 1] 0]
9 X X X X X X X X 00
10 X X X X X X X X 00
11 X X X X X X X X 00
12
X X X X X X X X 00
13 ESEfEEVTI ESD_WHI|ESD_OPT|ESD,OPT |ESD_OPT|ESD_OPT|ESD_OPT|ESD_OPT| .
“HITE TE_EN _P[1] _P[O] _G[1] _G[0] _S[1] _SI[0]
SLPIN. O | VEDIO_NESD_WHI|ESD_DET|ESD_DET
14 X X X bTION | O_CHEC |TE_GND_| TIME_S| TIME_S| 14
K_EN EN EL[1] EL[0]
1 1 1 0 0 1 0 0 -
E4h SET_ROI CE_MAS
1 X X X X X X X K 01
1 1 1 0 0 1 0 1 -
SP_LEVE |SP_LEVE
1 L[] L[0] CE_EN X X X X X 00
2 X X X X X X X X 00
3 X X . Blue]_3[12 Blue]_3[1l Blue]_3[10 Blue_3[9] | Blue_3[8]| 08
4 | Blue_3[7] | Blue_3[6] | Blue_3[5] | Blue_3[4] | Blue_3[3] | Blue_3[2] | Blue_3[1] | Blue_3[0] | 32
5 X X . BIue]_2[12 Blue]_2[11 Blue]_2[10 Blue_2[9] | Blue_2[8] 1c
6 |Blue_2[7] | Blue_2[6] | Blue_2[5] | Blue_2[4] | Blue_2[3] | Blue_2[2] | Blue_2[1] | Blue_2[0]| 71
7 X N X BIue]_1[12 Blue]_l[ll Blue]_l[lO Blue_1[9] | Blue_1[8] 1F
8 | Blue_1[7] | Blue_1[6] | Blue_1[5] | Blue_1[4] | Blue_1[3] | Blue_1[2] | Blue_1[1] | Blue_1[0]| 90
9 Green_3[1|Green_3[1|Green_3[1|Green_3[9|Green_3[8
X x X 2] 1 0 ] 1E
SETCOLOR Green_3[7|Green_3[6|Green_3[5|Green_3[4|Green_3[3|Green_3[2|{Green_3[1|Green_3[0
S e B ] ] ] ] | ©P
11 X N X Greezri_Z[l Greelr}_Z[l Greeor]_Z[l Gree]n_2[9 Gree]n_2[8 07
Green_2[7|Green_2[6|Green_2[5|Green_2[4|Green_2[3|Green_2[2|Green_2[1|Green_2[0
21 ] ] ] ] | 4c
13 N " . Greezri_l[l Greelr]1_1[1 Greeori_l[l Green_1[9 Gree]n_l[8 1E
Green_1[7|Green_1[6|Green_1[5|Green_1[4|Green_1[3|Green_1[2|(Green_1[1|Green_1[0
Yl ] ] ] ] ] 06
Red Red
15 X X X Red_3[12] 311 3[10] Red _3[9] |Red _3[8]| 1F
16 |Red _3[7] | Red _3[6] | Red _3[5] | Red _3[4] | Red _3[3] | Red _3[2] | Red _3[1] | Red _3[0]| 66
Red Red Red
17 X X X 2[12] o1 2[10] Red _2[9]|Red _2[8]| 1E
18 |Red _2[7]|Red _2[6] | Red _2[5] | Red _2[4] | Red _2[3] | Red _2[2] | Red _2[1] | Red _2[0]| 2A
Red Red Red
19 X X X 1[12] 1[11] 1[10] Red _1[9]| Red _1[8]] 06
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- - a-Si TFT LCD Single Chip Driver
RIS FERRSEIERS] 720RGB x 2047 dot with 16.7M color ST7703]

[ | [ 20 [Red _1[71[ Red _1[6] ] Red _1[5]| Red _1(4] | Red _1[3]| Red _1[2]| Red_1[1][Red _1(0]| 70 ]
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IRISFARINEIRAE]

a-Si TFT LCD Single Chip Driver
720RGB x 2047 dot with 16.7M color

ST7703l

(Hex) Opfggt;o” Para.| D7 D6 D5 D4 D3 D2 D1 DO D(er:;’)"
1 1 1 0 1 0 0 1 -
PANEL_S|PANEL_S|PANEL S|PANEL_S
1 |REFEN|  x X X eu] | ece) | el | etp] | 24
2 X X x| SHRO[12] | SHRO[11] | SHRO[10] | SHRO[9].|-SHRO[8] | 00
3 | SHRO[7] | SHRO[6] | SHRO[5] | SHRO[4] | SHRO[3] | SHRO[2)| SHRO[L] | SHRO[O] | 00
4 X X X | SHRI[12]| SHR1[11]| SHR1[10]| SHR1[9] | SHR8] | 00
5 | SHR1[7] | SHR1[6] | SHR1[5] | SHR1[4] | SHR1[3}-| SARI[Z] | SHR1[1] | SHR1[0] | 00
6 | SPON[7] | SPONI6] | SPON[5] | SPON[4] | SPON[3]| SPON[2] | SPON[1] | SPON[O] | 00
7 | SPOFF[7]| SPOFF[6] | SPOFFI5] | SPOFF[4] | SPOFF[3]| SROFF(2] | SPOFF[1] | sPOFF[0]| 00
SHRO_1[3|SHRO_1[2| SHRO_1[1|SHRO_1[0| SARO-2[3|SHRO_2[2|SHRO_2[1|SHRO_2[0
8 | ] ] ] ] ] ] ] ] 00
SHRO_3[3|SHRO_3[2| SHRO_3[1|SHRO_3[0|SHRL. 1[3| SHRL_1[2|SHRL 1[1|SHRL 1[0
Sl I ] ] ] ] ] ] ] 00
SHR1_2[3|SHRL 22| SHRL 2[1| SHRL 2[0| SHRL_3[3|SHRL (2| SHR1_3[1|SHRL 3[0
el I ] ] ] ] ] 00
11 | SHP[3] | SHP[2] | SHP[ | SHP[O]| scr@] | SCPM2 | .scPi | scPa | 00
12 | CHR[7] | CHR[6] | CHR5].| CHR [4] | CAR[3] | CHR{2] | CHR[] | CHR[0] | 02
13 | CONJ[7] | CON[6] | CON[5]-CON[4] | CON\J3] | CON[2] | CON[1] | CONIOQ] 02
14 | COF[7] | COF[6] | GOF[5] | COF [4] |~COF[3]-| COF[2] | COF[1] | COF[a | 00
15 | CHP[3] | CHP[). | 'CHPIL] | CHP[O]-|. €cP[3] | ccp2l | ccpiy | ccpo] | 00
USER_GI| USER.GI| USER_GI|USER GI|USER_GI|USER_GI| USER_GI|USER G|
16 | P_GATE[| P-GATE[|'P GATE[ | P-GATE[| P_GATE[ | P_GATE[| P_GATE[ | P_GATE[| 00
7] 6] 5] 4] 3] 2] 1] 0]
CGTS L[2|CGTS.LI2|CGTS L[1|CGTS_LA|CGTS L[1|CGTS LI
I x 1 0 9 g] 7] 6] 00
CGTS L[L|CGTS_L[1|COTS L[1|CETS_LI1|CGTS L[1|CGTS_LIL|CGTS L[9|CGTS_Li8
1817 s 4 3] 2] 1 0] ] ] 00
19| COTS 7 |CGTS Li6|CGTS, L[5CGTS_L[4|CGTS_L3|CGTS _L2[CGTS L[A[CGTS 1| o9
Eoh | SETGIPL | ] ] ] ] ] ]
N . < | CGTS IN|CGTS_IN| CGTS_IN|CGTS IN|CGTS IN|CGTS IN| o0
V L2A] | vV L20] | v LpAe) | VL8] | Vv Li7] | v L[i6]
51 | CGTS IN| CGTS IN| CGTS_IN| CGTS_IN| CGTS_IN| CGTS IN| CGTS IN|CGTS IN[ oo
V L[i5] | Vv L[4] | v i3] | v L2] | v ] | v Lio] | v oue] |V LE]
o, | CGTS_IN[CGTS IN| CGTS_IN|CGTS_IN | CGTS_IN[CGTS IN|CGTS_IN|CGTS_IN| o9
vz | vie | vis | Vi | viE | vz | v | Vv Lo
- . . | CGTS_RI| CGTS RI| CGTS R[|CGTS R[|CGTS_R[|CGTS RI| oo
21] 20] 19] 18] 17] 16]
54 | COTS_RI| CGTS Ri| CGTS Ri| CGTS R[| CGTS R[|CGTS R[|CGTS R[|CGTS RI[ o9
15] 14] 13] 17] 11] 10] 9] 8]
o5 | CBTS_RI| CGTS_R(| CGTS_R(| CGTS_R[| CGTS_R[| CGTS R[|CGTS R[|CGTS RI[ o9
7] 6] 5] 4] 3] 2] 1] 0]
6 3 . | CGTS_IN|CGTS IN|CGTS_IN|CGTS IN|CGTS IN|CGTS IN| o0
Vv R[21] | V R[20] | V R[19] | V R[8] | V RI17] | V_R[16]
o7 | CGTS_INCGTS IN| CGTS_IN| CGTS_IN|CGTS_IN[CGTS IN|CGTS IN[CGTS IN| o9
V R[15] | V R[14] | V R3] | V. R[2] | V R[] | V R10] | V.RE] | V R[E]
og | COTS_IN|CGTS IN|CGTS IN|CGTS_IN| CGTS IN|CGTS IN|CGTS IN[CGTS IN[ oo
VR7 | VREl | VRE | VRA | VRE | VREZ] | VRA | VRO
COS1 L[3|COS1_L[2[COS1, L[1|COS1_L[0|COS2 L[3|COS2_L[2|COS2. L[1|COS2._L[0
adl ] ] ] ] ] ] 00
COS3_L[3|COS3_L[2|COS3_L[1|COS3_L[0|COS4_L[3|COS4_L[2|COS4_L[1|COS4_L[0
Sl ] ] ] ] ] ] ] 00
COS5_L[3|COS5_L[2|COS5_L[1| COS5_L |COS6_L[3| COS6_L |COS6._L[1|COS6_L[0
31 00
] ] ] [0] ] [2] ] ]
3 |COSI7_L[|COSI7_L[|COSI7_L[|COS17_L[|COS18_L[|COSI8_L[|COSI8_L[|COSIBLI| o
3] 2] 1 0] 3] 2] 1 0]
3g |COS19_L[|COS19_L[|COS19_1[|COS19_L[|COS20_L[|C0S20_L[|COS20_L[COS20 L[ o
3] 2] 1 0] 3] 7] 1] 0]
39 |COS21_L[|COS21 L[| COS21_L[|COS21_L[|C0S22_[|C0S22 1[|C0822 L|C0822 U o9
3] 7] 1] 0] 3] 7] 1] 0]
20 | COSI_R[| COS1_R[| COS1_R[| COS1_R[ | COSZ_R[| COS2_R[| COS2_R[| COSZRI| o9
3] 2] 1 0] 3] 2] 1 0]
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~ — a-Si TFT LCD Single Chip Driver

720RGB x 2047 dot with 16.7M color
IBIEFRRINBBRASE] ST7703|
41 | COS3_R[[COS3_R[[ COS3_R[[COS3_R[[ COS4_R[[COS4_R[[COS4_R[[COS4_R[[
3] 2] 1] 0] 3] 2] 1] 0]
4o | COS5_R[| COS5_R[| COS5_R[ | COS5_R[| COS6_R[ | COS6_R[ | COS6_R[| COS6_R[

3 2] 1] 0 3] 2] 1] 0] 00

4g |COSI7_R|COSI7_R|COS17_R|COS17_R|COS18_R|COS18_R|COS18.R|COSIB_R

3] 2] [1] [0] 3] 2] ) [0] 00
49h COS19_R|COS19 R|COS19 R|COS19 R|COS20_R|COS20_R|COS20.R|C0OS20_R 00
3] 2] [1] [0] 3] 2] f1] [0]
50 COS21_R|COS21_R|COS21_R|COS21_R|COS22_R|C0S22 R|COS22_R|C0OS22_R 00
3] 2] [ o] 3] 2] [ o]
51 TCON_O | TCON_O | TCON_O | TCON_O | TCON_O | TCONO;| TCON_O | TCON_O 00
PT[7] PT[6] PT[5] PT[4] PT[3] PT[2] PT[1] PT[O]
52 . |GIP_OPT[[GIP_OPT[|GIP_OPT[[GIP_OPT[[GIP_OPT[|GIP_OPT[|GIP_OPT[[ 1o
22] 21] 20] 19] 18] 17] 16]
ESh | SETGIP1 | o |GIP_OPT[|GIP_OPT[|GIP_OPT[|GIP_OPT[|GIP_ORT([GIP_OPT[|GIP_OPT[|GIP_OPT[| 1
15] 14] 13] 12] 11 10] 9] 8]
54 |GIP_OPTI|GIP_OPTI|GIP_OPT[|GIP_OPT]| GIP_OPT]|GIP_OPT{|GIP_QPT[|GIP_OPT[| 1
7] 6] 5] 4] 3] 2] 1 0]

55 | CHR2[7] | CHR2[6] | CHR2[5] | CHR2[4]\["CHR2[3] | CHR2[2] | CHR2[1] | CHR2[0] | 00
56 | CON2[7] | CON2[6] | CON2[5}-|/ CON2[4]/| CON2[3] | CON2[2}. [\CON2[1] | CON2[0] | 02
57 | COFF2[7] | COFF2[6] | COFF2[5] | COFF2[4] | COFF2[3] | COFF2[2] | COFF2[1] | COFF2[0]| 02
58 | CHP2[3] | CHP2[2] | CHP2[1].| CHP2[0] | CCP2[3] | CCP2[2] | CCP2[1] | cCP2[0] | 00
59 X X CKS[21] | CKS[20]. | CKS[19].{ CKS[18] | CKS[17] | CKS[16] | 00
60 | CKS[15] | CKS[14] | CKS[13] | CKS[12]+| CKS[11] | CKS[10] | CKS[9] | CKS[g] 00
61 | CKS[7] | CKSI6]. [\ CKS[5] |. CKS[4]- [\ CKS[3] | CKS[2] | CKS[1] | CKS[0] 00
62 | COFF[9]"| COFF[8].| "CON[9] |“CON[8]~|SPOFF[9]| SPOFF[8]| SPON[9] | SPON[8] | 00
63 | COFF2[9] [*\COFF[8] | CON2[9]-CONZ2J[8] X X X X 00

75/ 195
This information contained herein is the exclusive property of Sitronix and shall not be distributed, vV . 20
reproduced, or disclosed in whole or in part without prior written permission of Sitronix. ersion <.



IRISFARINEIRAE]

a-Si TFT LCD Single Chip Driver
720RGB x 2047 dot with 16.7M color

ST7703l

(Hex) | OPETENON 1para | b7 D6 D5 D4 D3 D2 D1 DO D(er:;’)"
1 1 1 0 1 0 1 0 z
YS2_SEL[|YS2_SEL[|YS1_SEL[|YS1_SEL[ YS.FLAG | ALL_ON_
0 3 0 5 | YS2XOR|YS1XOR| Ty N 94
2 | GATE[7] | GATE[6] | GATE[5] | GATE[4] | GATE[3] | GATE[2] | GATE[1].|"GATE[0] | 00
CK_ALL_| CK_ALL_| CK_ALL_| CK_ALL, | CK-ALL_| CK_ALL
3 CoKr\TAIE_rlT SQ,(I—AEL,\'I' ON_WIDT|ON_WIDT|ON_WIDT |ON_WIDT |ON-WIDT|ON_WIDT| 00
— - H1[5] H1[4] H1[3] H1{2] H1[1] H1[0]
CK_ALL_| CK_ALL_| CK_ALL | CKALL [ CK_ALL_| CK_ALL_
4 X X ON_WIDT|ON_WIDT |ON_WIDT{ON-WIDT|ON_WIDT|ON_WIDT| 00
H2[5] H2[4] H2[3] H2[2] H2[1] H2[0]
CK_ALL_| CK_ALL_| CK'ALL. | CK_ALL_| CK_ALL_| CK_ALL_
5 X X ON_WIDT|ON_WIDT | ON_WIDT [ON_WIDT|ON_WIDT|ON_WIDT| 00
H3[5] H3[4] H3[3] H3[2] H3[1] H3[0]
YS_FLAG|YS_FLAG|YS_FLAG|YS_FLAG|YS.FLAG|YS_FLAG|YS_FLAG|YS_FLAG
6 | _PERIOD[|_PERIOD[|_PERIOD[|_PERIOD[|. PERIOD[| PERIOD[|. PERIOD[| PERIOD[| 00
7 6 5] 4 3] 2] 1] 0]

7 | YSZ_SEL|VS2_SEL | YSI_SEL|YSILSEL|YS2_XOR|YS1_XOR[VS_FLAG|ALL ON_| ¢,
2[4 _2[0] 2[1] 2[0] 2 ) EN2 | EN2
USER_GI | USER_GI| USER_GI| USER_GI | USER-GI | USER/GI | USER_GI | USER_Gil
8 |P_GATEL|P_GATE1|R_GATEL{P GATEL|P_GATE1{R_GATE1|P_GATEL|P_GATE1| 00
_2[7] _2[6] _2[5] _2[4] _2[3] _2[2] _2[1] _2[0]

STV_ALL
ok ALL | ONTEN |CKZALL | CK_ALL_{€K_ALL_| CK_ALL_|CK_ALL_|CK_ALL_
9 |ONEN 3|” 5. =|ON_WIDT|ON_WIDT|ONWIDT |ON_WIDT|ON_WIDT|ON_WIDT| 00
—=N HI 2[5] | H12[4) |\ H12[3] | H1 2[2] | H1 2[1] | H1_2[0]
CK_ALL_|CK_ALL-| CK_ALL_|CK_ALL_| CK_ALL_| CK_ALL_
10 X X ON_WIDT|{ON. WIDT|ON_WIDT|ON_WIDT|ON_WIDT|ON_WIDT| 00
H2_2[5). | H2-2[4] | H2 2[3] | H2 2[2] | H2 2[1] | H2 2[0]
CK_ALL_|CK ALL_|CK ALL_|CK ALL_|CK _ALL_|CK_ALL_
11 X X ON_WIDT|ON_WIDT|ON_WIDT|ON_WIDT|ON_WIDT|ON_WIDT| 00
H3_2[5] | H3 2[4] | H3 2[3] | H3 2[2] | H3 2[1] | H3 2[0]
YS-FLAG | YS_FLAG|YS_FLAG|YS_FLAG|YS_FLAG|YS_FLAG|YS_FLAG|YS_FLAG
12 |\.PERIOD|_PERIOD |\ PERIOD|_PERIOD|_PERIOD| PERIOD|_PERIOD|_PERIOD| 00
Ean | SETGIPZ o7 | 26~ 2] | 24 | 28] | 2(2] | _2}1] | _2[0]
13JCOSLL_[COSL L. €OSI L_[COSI_L_[COS2_L_[COS2_L_[COS2_L_[cosz2_ L [ 44
GS[3] GS[2] GS[1] GS[0] GS[3] GS[2] GS[1] GS[0]
14 |COS3_L_|COS3_L_[COS3 L_|COS3 L_[COS4_L_[COS4_L_[COS4_L_[COS4_L_[ 5o
GS[3] GS[2] GS[1] GS[0] GS[3] GS[2] GS[1] GS[0]
15 |COS5_L_|COS5_L_[COS5_L_|COS5_L_[COS6_L_|COS6_L_[COS6_L_[COS6_L_[
GS[3] GS[2] GS[1] GS[0] GS[3] GS[2] GS[1] GS[0]
51 |COSI7_L[COS17_L|COS17_L[COS17_L|COS18_L|COS18 L [COS18_L[COSI8 L[ 0
GS[3] | Gs[2] | es[] | Gs0] | 6s[E | 6s[2] | es[] | Gso]
o | COS19_L|COS19_L[COS19 L|COSI9_L|COS20 L|COS20 L|COS20 L[COS20 L[ (1
GS[3] | Gs[2] | Gs[] | 6so] | Gs[E | _Gs[2] | _Gs[] | _GS[o]
23 | COS21 L|COS21_L|COS21_L|COS21 L |COS22 L |COS22 L |COS22 L[COS22 L[ oo
GS[3] GS[2] GS[1] GSI0] GS[3] GS[2] GS[1] GSI[0]
54 |COSLR_[COS1_R_[COSL R_|COS1 R_[COS2_R_|COS2_R_[COS2 R_[COS2 R_[ o
GS[3] GS[2] GS[1] GS[0] GS[3] GS[2] GS[1] GS[0]
o5 |COS3_R_[COS3_R_|COS3_R_[COS3_R_|COS4_R_|COS4_R_|COS4_R_[COS4 R_| ™
GS[3] GS[2] GS[1] GS[0] GS[3] GS[2] GS[1] GS[0]
26 |COS5_R_|COS5_R_|COS5_R_|COS5_R_|COS6_R_|COS6_R_[COS6_R_[COS6_R_[
GS[3] GS[2] GS[1] GS[0] GS[3] GS[2] GS[1] GS[0]
3o |COSI7_R|COS17_R|COS17_R|COS17_R|COS18_R|COS18_R|COS18 R|COSI8 R[ oo
GS[3] | Gs[2] | Gs[] | Gso] | Gs@E | Gs[2] | _6s[i] | _GS[o]
33 |COS19_R|COS19_R|COS19_R|COS19_R|COS20_R|COS20_R|COS20_R|COS20 R[ oo
GS[3] | Gs[2] | Gs[] | 6so] | Gs@E | Gs[2] | _6s[i] | _GS[o]
34 |COS2L R|COS2L_R|COS21_R|COS2L_R|COS22_R|COS22_R|COS22_R|COS22 R[ oo
GS[3] | GS[2] | Gs[] | Gs[o] | GS[3 | 6S[2] | _6s[] | GsS[o]

35 X x  |EQoPTI|EQOPTIO)| X x  |FQSELR EQ—?E"[O 30
36 |EQ_DELA|EQ_DELA|EQ_DELA|EQ_DELA|EQ_DELA|EQ_DELA|EQ_DELA[EQ_DELA[ o
Y[7] Y[6] Y[5] Y[4] Y[3] Y[2] Y[1] Y[0]

EQ_DELA|EQ DELA|EQ DELA|EQ DELA
37 X X X X Y_HSYNC|Y_HSYNC|Y_HSYNC|Y_HSYNC| 00
3] [2] [1] [9]
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IRIEFIRINERASE]

a-Si TFT LCD Single Chip Driver
720RGB x 2047 dot with 16.7M color

ST7703l

HSYNC_T|HSYNC_T
38 X X X X X X O CLl1 Cc|O_CL1 C| 00
NT10[9] 4~ NT10[8]
HSYNC_T|HSYNC_T|HSYNC_T|HSYNC_T|HSYNC_T|HSYNC_T|HSYNC T|HSYNC_T
39 |0 CL1 C|O CL1 C|O CL1 C|O_CL1 C|O CL1 C|O_CL1 C|O_CL1 €O Ckl C| 02
NT10[7] | NT10[6] | NT10[5] | NT10[4] | NT10[3] | NT10[2] | NT10[1] | NT10[0]
1 1 1 0 1 0 1 1
1 Bkx[1] Bkx[0] Bky[1] Bky[0] Wx[1] Wx[0] Wy[1] Wy[0] 00
2 BKx[9] | BKx[8] | BKx[7] | BKx[6] | BKx[5] | BKx[4] BKX3] BKX[2] 00
3 BKy[9] BKy[8] | BKy[7] | BKy[6] | BKy[5] | BKy[4] BKy3] BKy[2] 00
4 Wx[9] Wx[8] WX[7] Wx[6] Wx[5] Wx([4] Wx3] Wx[2] 00
5 Wy[9] Wyl8] Wy[7] Wy(6] Wy(5] Wy[4] Wy3] Wy[2] 00
6 Rx[1] Rx[0] Ry[1] Ry[0] Gx[1] Gx[0] Gy[1] Gyl[0] 00
7 Rx[9] Rx[8] Rx[7] Rx[6] RX[5] Rx[4] Rx3] Rx[2] 00
EBh | SETCOLOR
8 Ry[9] Ry[8] Ry[7] Ry[6] Ry[5] Ry[4] Ry8] Ry[2] 00
9 Gx[9] Gx[8] Gx[7] Gx[6] Gx[5] Gx[4] Gx3] Gx[2] 00
10 | oyl9 Gyl[8] Gy[7] Gy[6] Gy[5] Gy[4] Gy3] Gy[2] 00
11 Bx[1] Bx[0] By[1] By[0] Ax[1] AX[0] Ay[1] Ay[0] 00
12 Bx[9] Bx[8] Bx[7] Bx[6] BX[5] Bx[4] Bx3] Bx[2] 00
13 By[9] By[8] By[7] By[6] By[5] By[4] By3] By[2] 00
14 AX[9] AX[8] AX[7] AX[6] AX[5] Ax[4] Ax3] AX[2] 00
15 | Ay Ayl8] AY[7] Ay[6] Ay[5] Ay[4] Ay3] Ay[2] 00
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— a-Si TFT LCD Single Chip Driver
720RGB x 2047 dot with 16.7M color

IRISFARINEIRAE]

ST7703l

6.2 Command description

6.2.1 NOP (00h)

00 H NOP (No Operation)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Write 0 0 0 0 0 0 0 0 00
Parameter | NO PARAMETER
Description | This command is an empty command; it does not have any effect on the display module.
Restriction | -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On;-Sleep Out Yes
Availability Partial Mode On, Idle Mode.Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Power On"Sequence N/A
Default S Reset N/A
H/W Reset N/A
Flow Chart { -

This information contained herein is the exclusive property of Sitronix and shall not be distributed,
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6.2.2 Software reset (01h)

01 H SWRESET (Software Reset)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Write 0 0 0 0 0 0 0 1 01

Parameter NO PARAMETER

When the Software Reset command is written, it causes a software reset. It resets the
commands and parameters to their S/W Reset default values: (See default tables in each

Description L
command description.)
The display is blank immediately.
It will be necessary to wait 5msec before sending new command following software reset.
The display module | oads. yall display supp
Restriction this 5Sm sec. . . . W\ .
If SW Reset is applied during Sleep Out mode;.it'will be necessary to,wait 120m sec before
sending Sleep Out command.
SW Reset command cannot be sent during Sleep Out sequence.
Status Availability
Normal Mode On, Idle Mode Off;-Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On; ldle Mode On, Sleep Out Yes
Sleep. Inor Booster Off Yes
Status Default Value
RPower On Sequence N/A
Default SW Reset N/A
H/W Reset N/A
SWRESET (01H) """[éééﬁ& """

/ Parameter /

A 4

Display whole blank
screen
Set Commands
to S/W Default
Flow Chart Value

A4

Sequential
transfer

Sleep In Mode

__________________
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6.2.3 Read Display ID (04h)
04 H RDDID (Read Display ID)
R/W D7 D6 D5 D4 D3 D2 DO HEX
Command Read 0 0 0 0 0 1 0 04
1st parameter - ID17 ID16 ID15 ID14 ID13 ID12 ID11 ID10 38
2" parameter - ID27 ID26 ID25 ID24 ID23 ID22 ID21 ID20 21
39 parameter - ID37 ID36 ID35 ID34 ID33 ID32 ID31 ID30 1F
Description | This read byte returns 24-bit display identification information.
Restriction | -
Status Availability
Normal Mode On, Idle Mode Off, SleepOut Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep-Out Yes
Sleep In or Booster Off Yes
Status Default Value
Power On Sequence 38
Default SIW Reset 21
H/W-Reset 1F
i ______ Legend i
RDDID EMH) : | Command |
Host | !
....................... l[jr[\.',-'er :/ Parameter /:
/ Send D1 [?:n]// | :
.4 | Sequential :
/" sendiD3[z0] | i

This information contained herein is the exclusive property of Sitronix and shall not be distributed,
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6.2.4 Read Display Power Mode (0Ah)

0OAH RDDPM (Read Display Power Mode
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 0 0 0 1 0 1 0 0A
1st parameter - D7 D6 D5 D4 D3 D2 0 0 -
This command indicates the current status of the display as described in the table below:
Bit Description Value
D7 | Booster Voltage Status d.&Booster on; ®&Booster off
D6 Idle Mode On/Off d.&ldleMode on, ®&ldle Mode off
Descrintion D5 Partial Mode On/Off d &Partial Mode on, ®& Partial Mode off
P D4 | Sleep In/Out d.&=Sleep.out , ®&Sleep-in
D3 Display Normal Mode On/Off d &Display Normalon, ®&Display Normal off
D2 Display On/Off d.&Display on, ®&Display off
D1 Not Defined Set to (606
DO Not Defined Set//t'0o 606
Restriction | -
Status Availability
Normal Mode-On;.Idle-Mode Off;"Sleep Out Yes
Register Normal Mode On;-Idle:-Mode On, Sleep_Out Yes
Availability Partial Mode On, Idle Mode Off;:Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Power On Sequence 08h
Default S Reset 08h
H/W Reset 08h
' Legend !
i i
RODPM (0AH) \ / Parameter /|
Host : i
N S T : :
ow Lhar / Send D[7:0] / : :
i Sequential i
! transfer !
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6.2.5 Read Display MADCTR (0Bh)

0B H RDDMADCTR (Read Display MADCTR)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 0 0 0 1 0 1 1 0B
1st parameter - D7 D6 0 0 D3 D2 0 0 -
This command indicates the current status of the display as described in-the table below:
Bit Description Value
D7 Page Address Order (MY) ®&Increment; d.6= Decrement
D6 Column Address Order (MX) ®&Increment, d.6= Decrement
Description D5 Page/Column Exchange (MV) Set.wtho 0600606
D4 Line Address Order (ML) Set.to 606
D3 RGB/BGR Order ®&Increment, 6= Decrement
D2 Display Data Latch Order (MH) ( | ®&Increment,;-d.6="Decrement
D1 Flip horizontal Set .t ol 600
DO Flip vertical Set//t o006
Restriction | -
Status Avalilability
Normal Mode On, Idle Made Off, Sleep-Out Yes
Register Normal Mode On,.Idle Mode On; Sleep.Out Yes
Avalilability Partial Mode-On, Idle-Mode Off,-Sleep Out Yes
Partial Mode On, ldle Mode On, Sleep Out Yes
Sleep,In or Booster Off Yes
Status Default Value
Power On_Sequence 00h
Default S Reset 00h
H/W Reset 00h
' Legend !
i i
\ / Parameter /:
RODMADCTL (OBH) ! i
Hast <oy D !
Send D[7:0] | m :
- -
i Sequential i
! transfer !
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6.2.6 Read Display Pixel Format (OCh)

OCH RDDCOLMOD (Read Display COLMOD)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 0 0 0 1 1 0 0 0C
1st parameter - D7 D6 0 0 D3 D2 0 0 -
This command indicates the current status of the display as-described in the table below:
Bit Description Value
D7 Reserved Set to
D6 d.016=16-hit/pixel
Description D5 RGB Interface Pixel format d.106=18-bit/pixel
D4 d.116=24-hit/pixel
D3 Reserved Setto L0606
D2 Set to
D1 DBI Interface Pixel format Set to
DO Set to
Restriction | -
Status Availability
Normal Mode On,-Idle Mode Off, Sleep.Out Yes
Register Normal Mode.On;. Idle‘Mode On;-Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial.Mode On, Idle Mode.On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Power On Sequence 70h
Default S/W Reset No Change
H/W Reset 70h
v Legend |
i i
RODCOLMOD (0CH) | Parameter /
o |
Flow Chart j Drfver I I
7 semaorn S ! !
i Sequential i
! transfer !
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6.2.7 Read Display Image Mode (0Dh)

ODH RDDIM (Read Display Image Mode)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 0 0 0 1 1 0 1 0D
1st parameter - D7 D6 0 0 D3 D2 0 0 -
This command indicates the current status of the display as described in the table below:
Bit Description Value
D7 Vertical Scrolling On/Off Set t0-/606
D6 Horizontal Scrolling On/off Set< to 0606
Description D5 Inversion On/off d& lnversion On, ®6=.Inversion Off
D4 All Pixel On A& White display, ®6="Normal display
D3 All Pixel Off Ad.&= Black display, ®6= Normal display
D2 ®00&GCO, ®01&GC1
D1 Gamma Curve Selection ®10&GC2, ®11&GC3
DO d006to d116= not define
Restriction | -
Status Availability
Normal Mode On;-ldle Mode Off, . Sleep.Out Yes
Register Normal Mede-On;.Idle’‘Mode On;, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off; Sleep Out Yes
Partial-Mode On, Idle Mode-On, Sleep Out Yes
Sleep In or Booster. Off Yes
Status Default Value
Default Power On Sequence 00h
S/W Reset 00h
H/W Reset 00h
T Legend |
i =
RDDIM (ODH ! :
..................................................................... . Parameter
omer =
Flow Chart L senbra S i |
= |
i Sequential i
! transfer !
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6.2.8 Read Display Signal Mode (OEh)

OEH RDDSM (Read Display Sighal Mode)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 0 0 0 1 1 1 0 OE
1st parameter - D7 D6 0 0 D3 D2 0 0 -
This command indicates the current status of the display as described in the table below:
Bit Description Value
D7 Tearing Effect Line On/Off Set, tlo, 606
D6 Tearing Effect Line Mode Set..twao 60606
Description D5 Horizontal Sync. On/Off A& HS bitis A§ ®6= HS bit is ®6
D4 Vertical Sync. On/Off d.& VS bitis 4§ ®6=VS hit is ®6
D3 Pixel Clock. On/Off A& PCLK line is'@§.®6=PCLK line is ®6
D2 Data Enable On/Off A& DE bit is 4. ®6= DE bit is ®6
D1 Not Define Set .t ol 606
DO Error on DSI A& Error, ®6= No Error
Restriction | -
Status Availability
Normal Mode On;.ldle-Mode Off, Sleep-Out Yes
Register Normal Mode-On, ldle‘Mode On; Sleep Out Yes
Availability Partial Mode On;, ldle Mode Off,.Sleep-Out Yes
Partial Mode.On;.Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Power On Sequence 00h
Default SIW Reset 0oh
H/W Reset 00h

/ Parameter /

r RDDSM (OEH)

Driver
Flow Chart / Send D[7:0] /

Mode

Sequential
transfer
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6.2.9 Read Display Self-Diagnostic Result (OFh)

OFH RDDSDR (Read Display Self-Diagnostic Result)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 0 0 0 1 1 1 1 OF
1st parameter - D7 D6 0 0 0 0 0 0 -
This command indicates the current status of the display as described in the table below:
Bit Description Value
D7 Register Loading Detection See Section.5.5.1
D6 Functionality Detection See Section 5.5.2
Description D5 Chip Attachment Detection . Set . to 0606
D4 Display Glass Break Detection Set to 0606
D3 Not Define Set to 606
D2 Not Define Set t-0.606
D1 Not Define Set (to 606
DO Checksums Comparison %c:;: Checksums are not the same
&.Checksums are the same
Restriction | -
Status Availability
Normal Mode-On, ldle-Mode Off, Sleep Out Yes
Register Normal Mode On;-ldle Mode On,_Sleep-Out Yes
Availability Partial Mode.On;.Idle Mode Off, Sleep'Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Power On Sequence 00h
Default S/W Reset 00h
H/W Reset 00h

/ Parameter /

r RDDSDR

Driver

Flow Chart / Send D[7:0] / !

Mode

Sequential
transfer
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6.2.10 Sleep In (10h)
10H SLPIN (Sleep In)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Write 0 0 0 1 0 0 0 0 10

Parameter | No Parameter

This command causes the LCD module to enter the minimum power_consumption mode.
In this mode the DC/DC converter is stopped, Internal display. oscillator is stopped, and
panel scanning is stopped.

Sleep In

| !

| Gate Output | i STOP

Description [ Source Output i oV /'I/;Blanking display (over 1frame.display) *

| VCOM Output i oV ! oV
T

[ Internal Oscillator | I | STOP

[ DC/DC Converter | OFF 0V or VDD
1

This command has no effect when module’is already in sleep in mode. Sleep In Mode can
only be exit by the"Sleep Out. Command (11H).
It will be necessary to wait. 5msec/before sending next command,; this is to allow time for the

Restriction S -
supply voltages and'clock circuits to.stabilize.
It will be necessary to wait 120msec after sending Sleep Out command (when in Sleep In
Mode) before Sleep’ln command.can be sent.
Status Availability
Normal-Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Power On Sequence Sleep In mode
Defaul
efault S/W Reset Sleep In mode
H/W Reset Sleep In mode
It takes about 120msec to get into Sleep In mode after SLPIN command issued.
| SPLIN (10H) —1 Legend
Stop
: DC/DC
Display whole blank / Parameter /
screen (Automatic No Converte
effect to DISP
Flow Chart ON/OFF Command)

Stop
Internal
Oscillator

Sleep In

Drain charge Mode
from LCD

panel .
Sequential

transfer
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6.2.11 Sleep Out (11h)
11H SLPOUT (Sleep Out)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Write 0 0 0 1 0 0 0 1 11

Parameter | No Parameter

This command turns off sleep mode.
In this mode the DC/DC converter is enabled, Internal display.oscillator is started, and panel
scanning is started.

Sleep Out
1
1
1
1
1
1
[ Internal Oscillator | sTOP Start
[ DC/DC Converter | gy |
T
Description | DC/DC Converter [~ 0V !
[ DC/DC Converter | gy :
T
1
[ Gate Output | “stop 1(STOP |
[
| Source Output | ov : ov I/ Memory Contents
1
| VCOM Output | oV. ' ov » emory Contents|
(O | . PAEE
Blanking display (ovej lframe display) * | \
1 1 1

If DISPON 29H is set

Thisscommand has no effect when module is already in sleep out mode. Sleep Out
Mode.can only be left by the Sleep In Command (10h).

It-will be necessary to wait 15msec before sending next command, this is to allow time

for the supply voltages and clock circuits to stabilize.

The display module | oads all di splay suppl
Restriction | during this 15msec and there cannot be any abnormal visual effect on the display

image if factory default and register values are same when this load is done and when the
display module is already Sleep Out i mode.

The display module is doing self-diagnostic functions during this 15msec.

It will be necessary to wait 120msec after sending Sleep In command (when in Sleep

Out mode) before Sleep Out command can be sent.

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Power On Sequence Sleep In mode
Default S/W Reset Sleep In mode
H/W Reset Sleep In mode
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Flow Chart

It takes 120msec to become Sleep Out mode (booster on mode) after SLPOUT command

issued.
SLPOUT (11H)
Start Internal
Oscillator

Start
DC-DC
Converter

Charge Offset
voltage for
LCD Panel

]

Display whole blank
screen for 2 frames
(Automatic No effect to
DISP ON/OFF

e

I

Display Memory
contents in accordanc
with the current.command
table settings

Sleep Out

-/ Parameter /

Mode

Sequential
transfer
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6.2.12 Normal Display Mode On (13h)

13 H NORMON (Normal Display Mode On)
R/W D7 D6 D5 D4 D3 D2 D1 D0 HEX
Command Write 0 0 0 1 0 0 1 1 13
Parameter | No Parameter
D . This command returns the display to normal mode. Normal-display mode on means Partial
escription
mode off, Scroll mode Off.
Restriction | This command has no effect when module is alreadyin Normal Display mode.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep.Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Qut Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Default Power On.Sequence Normal mode ON
S/W_Reset Normal mode ON
H/W. Reset Normal mode ON

This information contained herein is the exclusive property of Sitronix and shall not be distributed,
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6.2.13 Display Inversion Off (20h)

20 H INVOFF (Display Inversion Off)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Write 0 0 1 0 0 0 0 0 20

Parameter | No Parameter

This command is used to recover from display inversion mode:
This command makes no change of contents of frame memory:
This command does not change any other status.

(Example)

Memory Display.
[ LRI E IO

L]
> =
LI
L]

Description

]

[ ]

|

[ ]

]
LI

Restriction | This command has no effect when module is already in’inversion off mode

Display Inversion OFF
Mode

Sequential
transfer

Status Availability
Normal Mode On, Idle Made Off,.Sleep Out Yes
Register Normal Mode.On, Idle.Mode On, Sleep-Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep,Out Yes
Partial Mode On, Idle Mode On;.Sleep Out Yes
Sleep'In or Booster. Off Yes
Status Default Value
Default Power On-Sequence Display Inversion off
S/W Reset Display Inversion off
H/W Reset Display Inversion off
' Legend !
Display Inversion On | |
Mode : !
\ / Parameter /|
INVOFF (20H) | |
Flow Chart ! !

__________________
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6.2.14 Display Inversion On (21h)

21 H INVON (Display Inversion On)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Write 0 0 1 0 0 0 0 1 21

Parameter | No Parameter

This command is used to recover from display inversion mode:
This command makes no change of contents of frame memory:
This command does not change any other status.

(Example)

Memory Display.
[ [T T T TIT]

Description

>

Restriction | This command has no effect when module is already in’inversion on mode

Sequential
transfer

Display Inversion ON
Mode

Status Availability
Normal Mode On, Idle Made Off,.Sleep Qut Yes
Register Normal Mode.On, Idle.Mode On, Sleep-Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep,Out Yes
Partial Mode On, Idle Mode On;.Sleep Out Yes
Sleep'In or Booster. Off Yes
Status Default Value
Default Power On-Sequence Display Inversion off
S/W Reset Display Inversion off
H/W Reset Display Inversion off
' Legend
Display Inversion OFF | |
Mode : !
\ / Parameter /|
| INVON (21H) | |
Flow Chart i I

__________________
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6.2.15 All Pixel Off (22h)
22 H ALLPOFF (All Pixel Off)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Write 0 0 1 0 0 0 1 0 22

Parameter | No Parameter

This command turns the display panel black in Sleep Out mode and.a status of the Display
On/Off register can be on or off.

This command makes no change of contents of frame memory.

This command does not change any other status.

(Example)

o Memor
Description y|

>

Restriction | This command has no effect when-module is,already in all pixel off mode

Sequential
transfer

( Black Display >

Status Avalilability
Normal Mode. On, fdle.Mode Off, Sleep-QOut Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off,.Sleep Out Yes
Partial‘Mode-On, Idle Mode On, Sleep Out Yes
Sleep In or-Booster Off Yes
Status Default Value
Power On Sequence All pixel off
Default S Reset All pixel off
H/W Reset All pixel off
' Legend !
Gormal Display Mode OD i |
\ / Parameter /:
| ALLPOFF | |
Flow Chart i I

__________________
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6.2.16 All Pixel On (23h)
23 H ALLPON (All Pixel On)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Write 0 0 1 0 0 0 1 1 23

Parameter | No Parameter

This command turns the display panel white in Sleep Out mode and.a status of the Display
On/Off i register can be on or off.

This command makes no change of contents of frame memory.

This command does not change any other status.

(Example)
MemoryI Display

>

Description

Restriction | This command has no effect when-module is,already in all pixel on mode

Sequential
transfer

( White Display >

Status Availability
Normal Mode. On, fdle.Mode Off, Sleep-QOut Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off,.Sleep Out Yes
Partial‘Mode-On, Idle Mode On, Sleep Out Yes
Sleep In or-Booster Off Yes
Status Default Value
Power On Sequence All pixel off
Default S Reset All pixel off
H/W Reset All pixel off
' Legend !
Gormal Display Mode OD i |
\ / Parameter /:
rALLPON I :
Flow Chart i I

__________________
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6.2.17 Display Off (28h)
28 H DISPOFF (Display off)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Write 0 0 1 0 1 0 0 0 28

Parameter NO Parameter

This command is used to enter into DISPLAY OFF mode. In this:-mode, the output from
Frame Memory is disabled and blank page inserted.

This command makes no change of contents of frame memory.

This command does not change any other status.

There will be no abnormal visible effect on the display.

o (Example)
Description Memory Di

[ —

splay

L]

Restriction | This command has no. effect when module is-already in display off mode.

( Display OFF Mode >

Sequential
transfer

Status Availability
Normal Mode.On; Idle'ModeOff, Sleep Out Yes
Register Normal Mode On, ldle Mode On, Sleep Out Yes
Availability Partiall Mode On, Idle Mode-Off, Sleep Out Yes
Partial Mode-On, Idle Mode On, Sleep Out Yes
Sleep In or-Booster Off Yes
Status Default Value
Power On Sequence Display Off
Default SIW Reset Display Off
H/W Reset Display Off
' Legend
( Display On Mode > i i
\ / Parameter /:
DISPOFF | :
Flow Chart i |

__________________
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6.2.18 Display On (29h)
29 H DISPON (Display on)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Write 0 0 1 0 1 0 0 1 29

Parameter NO Parameter

This command is used to recover from DISPLAY OFF mode. Output from the Frame
Memory is enabled.

This command makes no change of contents of frame memory.

This command does not change any other status.

(Example)

Description Memory Display
[ I
N | | W

N N N
NN | | W

v, [ I I
LML T I I ]

AT

L]
]
[ I
C/m
L]
L]
[ |
a

IO

Restriction | This command has no effect when.module is already in display on mode.

( Display ON Mode >

Sequential
transfer

Status Availability
Normal Mode On;-ldle Mode Off,.Sleep.Out Yes
Register Normal Mode-On;.Idle'Mode‘On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
PartiallMode On, Idle Mode-On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Power On Sequence Display Off
Default S/W Reset Display Off
H/W Reset Display Off
' Legend !
( Display Off Mode > | |
i / Parameter /:
DISPON | |
Flow Chart i |

__________________
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6.2.19 Memory Access Control (36h)

36 H MADCTR (Memory Access Control)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Write 0 0 1 1 0 1 1 0 36
Parameter - MY MX - - RGB SS - - -
This command defines read/write scanning direction of frame memaory.
This command makes no change on the other driver status.
Bit Assignment
BIT NAME DESCRIPTION
Description D7 PAGE ADDRESS ORDER (MY) These 2 bits,controls interface to display
D6 COLUMN ADDRESS ORDER (MX) | direction
Color.selector switch control
D3 RGB-BGR ORDER (BGR) 0=RGB color sequence, 1=BGR color sequence
D2 Horizontal ORDER (SS) LCD horizontal refresh-direction control
Restriction | -
Status Availability
Normal Mode On, Idle-Mode Off, Sleep.Out Yes
Register Normal Mode On, Idle' Mode On, Sleep Out Yes
Availability Partial Mode. On, Idle‘Mode Off,-SleepOut Yes
Partial Mode On;,.Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Power On Sequence 00h
Defaul
efault S/W Reset No Change
H/W Reset 00h
""" Legend |
r MADCTR
/ Parameter /
Flow Chart / Parameter /

Mode

Sequential
transfer

This information contained herein is the exclusive property of Sitronix and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Sitronix.
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6.2.20 Idle Mode Off (38h)

38H IDMOFF (ldle Mode Off)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Write 0 0 1 1 1 0 0 0 38
Parameter | No Parameter
Description This command is used to recover from idle mode on
P In the idle off mode, display panel can display maximum 16:7M colors
Restriction | This command has no effect when module is already in.idle off- mode.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep.Qut Yes
Availability Partial Mode On, Idle Mode Off, Sleep.Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Default Power On Sequence Idle'Mode Off
S/W<Reset Idle Mode Off
H/W Reset Idle Mode Off
""" Legend |
l / Parameter /
[ 1DMOFF (38)
Flow Chart

< Idle mode OFF )

Mode

Sequential
transfer

This information contained herein is the exclusive property of Sitronix and shall not be distributed,
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6.2.21 Idle Mode On (39h)

This information contained herein is the exclusive property of Sitronix and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Sitronix.

39 H IDMON (Idle Mode on)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Write 0 1 1 1 0 (0] 1 39
Parameter | No Parameter
This command is used to enter idle mode on.
In the idle on mode, color expression is reduced. The primary,and.the secondary colors
using MSB of each R, G and B in the Frame Memory, 8.color‘depth data is displayed.
(Example)
Top-Left (0,0)
[ —
Description
fkfiDond care
Color R7 ReRs R4 Rz R2R1Ro | G7GeGs G4 Gz G2G1Go | B7BeBsB4B3zB4aB1Bo
Black OXXX XXXX OXXX XXXX OXXX XXXX
Blue OXXX XXXX OXXX XXXX LIXXX XXXX
Red XXX XXXX OXXX XXXX OXXX XXXX
Magenta IXXX XXXX OXXX XXXX IXXX XXXX
Green OXXX XXXX IXXX XXXX OXXX XXXX
Cyan OXXX XXXX IXXX XXXX LIXXX XXXX
Yellow, L X6 XXXX XXX XXXX OXXX XXXX
White IXXX XXXX IXXX XXXX IXXX XXXX
Restriction | This.command has no effect when module is already in idle on mode.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Default Power On Sequence Idle Mode Off
S/W Reset Idle Mode Off
H/W Reset Idle Mode Off
99/ 195
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/ parameter

Idle mode OFF

Flow Chart [' IDMON '

A

< Idle mode ON )

Sequential
transfer
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6.2.22 Write Display Brightness (51h)

51H WRDISBV (Write Display Brightness)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Write 0 1 0 1 0 0 0 1 51
DBVI[7 | DBV | DBVL[5 | DBVif4 | DBVL@ | DBVi[2 | DBVI[L | DBV1[D
. ] ] ] ] ] ] ] ] oon
Parameter Write  —5g\o7 [ DBvZl6 | DBVZS | DBVZEA | DBVZ3 | DBVZZ | DBVZ[L | DBVZ[0 oon

] ] ] ] ] ] ] ]

This command is used to adjust brightness value.
In principle relationship is that 00h value means-the‘lowest brightness and FFh value means
the highest brightness.

DBV[7:0] Brightness Ratio Brightness %
. 00h 0/256 0%
Description | 7911, 1/256 0.39%
FEh 255/256 99.6%
FFH 256/256 100%

Restriction | The display supplier.cannot.usethis command for tuning (e.g. factory tuning, etc.).

Status Availability
Normal Mode On, ldle Mode Off, Sleep Out Yes
Register Normal. Mode On, Idle Mode.On, Sleep Out Yes
Availability Partial Mode-On, Idle Mode Off, Sleep Out Yes
Partial Mode On,Idle-Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Power On Sequence 00h
Default S/W Reset 00h
H/W Reset 00h
""" Legend |
WRDISBV

/ Parameter /

DBV[7:0]
Flow Chart
Sequential

New Brightness transfer
Loaded Lo
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6.2.23 Read Display Brightness (52h)

52 H RDDISBV (Read Display Brightness)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 1 0 1 0 0 1 0 52
DBV1[7 | DBV1[6 | DBVi[5 | DBV1[4 | DBVi[3 | DBV1[2/| DBVi[l | DBV1[0
Parameter Read ] ] ] ] ] ] ] ] oon
DBV2[7 | DBV2[6 | DBV2[5 | DBV2[4 | DBV2[3 | DBV2[2 | DBV2[1 | DBV2[0
] ] ] ] ] ] ] ] oon
This command is used to read brightness value.
Description | In principle relationship is that 00h value means the‘lowest brightness and FFh value means
the highest brightness.
Restriction | -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode/On, Sleep Out Yes
Avalilability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On,.Sleep Out Yes
Sleep In or-Booster Off Yes
Status Default Value
Power On-Seguence 00h
Default SAV.Reset 00h
H/\W Reset 00h
P Legend |
a e
RDDISBV :/ Parameter /:
................................................................................................................... Host : :
Driver E |
Flow Chart / Send BI7:0) / i i

Sequential
transfer

This information contained herein is the exclusive property of Sitronix and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Sitronix.
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6.2.24 Write CTRL Display (53h)

53 H WRCTRLD (Write CTRL Display Value)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Write 0 1 0 1 0 0 1 1 53
Parameter Write 0 0 BCTRL 0 DD BL 0 0 -
This command is used to control display brightness.
|
Bits Value
o BCTRL ®ooff, DBV[7:0] is 00h; PWM keep low
Description A.60n, DBV[7:0] is active; PWM output
DD ®6Brightness dimming is off
A.6Brightness dimming is on
BL ®b6Backlight Control is off
@6Backlight Control is on
Restriction | -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle. Maode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off; Sleep Out Yes
Partial Mode On,ddle-Mode On, Sleep-Qut Yes
Sleep-in.or Booster Off Yes
Status Default Value
Power On Sequence 00h
Default S/\W Reset 00h
H/W Reset 00h
L Legend |
WRCTRLD ' :
\ / Parameter /|
BCTRL, DD, BL : :
Flow Chart : !
i Sequential i
New Control | transfer |
Value Loaded R
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6.2.25 Read CTRL Display Value (54h)

54 H RDCTRLD (Read CTRL Display Value)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 1 0 1 0 1 0 0 54
Parameter Read 0 0 BCTRL 0 DD BL 0 0 -
This command is used to read brightness value.
Description In principle relationship is that 00h value means the lowest brightness and FFh value means
P the highest brightness.
Restriction | -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Qut Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off;Sleep.Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Power On-Sequence 00h
Default SIW Reset ooh
H/AW-Reset 00h
' Legend |
i i
RDCTRLD \ / Parameter /|
............................................................................... Host i |
Driver i |
/ sendoiro) S ! !
ow Char ; 5
i Sequential i
! transfer !
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6.2.26 Write Content Adaptive Brightness Control (55h)

55 H WRCABC (Write Content Adaptive Brightness Cantrol)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Write 0 1 0 1 0 1 0 1 55
Parameter Write 0 0 0 0 0 0 Cl CO -

This command is used to set parameters for image content based adaptive brightness control
functionality.
|

e Cl CO Function
Description 0 0 of
0 1 User Interface Image (Ul mode)
1 0 Still Picture Image (Still mode)
1 1 Moving Picture Image (Moving-mode)

Restriction | This register is synchronized with V-syne-by.internal circuit.

Status Availability
Normal Mode On, Idle Mode Off,.Sleep Out Yes
Register Normal Mode On, Idle‘Mode On, Sleep Qut Yes
Avalilability Partial Mode On, Idle.Mode-Off, Sleep Out Yes
Partial Mode On,"ldle‘Mode On, Sleep'Out Yes
Sleep In-or. Booster Off Yes
Status Default Value
Power On Sequence 00h
Default SAW Reset 00h
H/W Reset 00h

""" Legend |
/ Parameter /

f WRCABC

a4 |
Flow Chart '

Mode
Sequential
New Adaptive transfer
Image Mode Lo
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6.2.27 Read Content Adaptive Brightness Control (56h)

56 H RDCABC (Read Content Adaptive Brightness Control)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 1 0 1 1 1 1 0 56
Parameter Read 0 0 0 0 0 0 Cl CO -
This command is used to read parameters for image content based adaptive brightness control
functionality.
|
D o C1l (0] Function
escription 0 0 off
0 1 User Interface Image (Ul mode)
1 0 Still Picture Image (Still mode)
1 1 Moving Picture Image (Moving mode)
Restriction -
Status Availability.
Normal Mode On, Idle Mode Off,.Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle-Mode-Off, Sleep Qut Yes
Partial Mode On,.Idle-Mode On, Sleep Out Yes
Sleep In.or. Booster Off Yes
Status Default Value
Power On Sequence 00h
Default S/W Reset 00h
H/W Reset 00h
' Legend |
i i
m \ / Parameter /|
................................................................................................................... Host l :
Driver i i
Flow Chart / Send DI7.0] / i i

Sequential
transfer

__________________
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6.2.28 Write CABC Minimum Brightness (5Eh)

5EH WRCABCMB (Write CABC minimum brightness)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Write 0 1 0 1 1 1 1 0 5E
CMB1[ | CMB1[ | CMBL[5] | CMB1[ | CMB1[ | CMBL[ |.CMB1[ | CMBI] 0oh
P ‘ Wit 7] 6] 4] 3] 2] 1] 0]
arameter M€ I"cmBz[ | cmMBZ[ | CMB2[5] | CMB2[ | CMB2[ | CMB2[. | CMBZ[ | CMBZ[ 0oh
7] 6] 4] 3] 2] 1] 0]

This command is used to set the minimum brightness value of the display for CABC function
Description | In principle relationship is that 00h value means the lowest brightness for CABC and FFh value
means the highest brightness for CABC.

Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off;.Sleep Out Yes
Partial Mode On, Idle'Mode On, Sleep Qut Yes
Sleep In or-Booster-Off Yes
Status Default Value
Power.On.Sequence 00h
Default S/W Reset 00h
H/\W Reset 00h
' Legend |
WRCABCMB ' :
\ / Parameter /|
vz = :
i Sequential i
New Display | transfer :
Luminance Value R
Loaded
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6.2.29 Read CABC minimum brightness (5Fh)

5FH RDCABCMB (Read CABC minimum brightness)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 1 0 1 1 1 1 1 5F
CMB1[ | CMB1[ | CMBL[5] | CMB1[ | CMB1[ | CMBL[ |.CMB1[ | CMBI] 0oh
baramet Read L7 6] 4] 3 2 ) q
arameter ea CMBZ[ | CMB2[ | CMB2[5] | CMB2[ | CMB2[ | CMB2[. | CMB2[ | CMBZ[ 0oh
7] 6] 4] 3] 2] 1] 0]

This command is used to read the minimum brightness value.of the display for CABC function
Description | In principle relationship is that 00h value means the lowest brightness for CABC and FFh value
means the highest brightness for CABC.

Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off,.Sleep Out Yes
Partial Mode On, Idle'Mode On, Sleep Qut Yes
Sleep Inor-Booster. Off Yes
Status Default Value
Power.On.Sequence 00h
Default S/W Reset 00h
H/\W Reset 00h
' Legend |
i
RDCABCMB \/_Parameter /"
................................................................................................................... Host < Display )
Driver

Flow Chart / Send D[7:0] /

__________________
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6.2.30 Read Black/White Low Bits (70h)

70 H RDBWLB (Read Black White Low Bits)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 1 1 1 0 0 0 0 70
Parameter Read Bkx1 | BkxO Bkyl BkyO Wx1 Wx0 Wyl Wy0 -

This command returns the lowest bits of black and white color.characteristic.
Description | Black: Bkx and Bky
White: Wx and Wy

Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep.Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Avalilability Partial Mode On, Idle Mode Off,;-Sleep-Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Statls Default Value
Before OTP After OTP
Default Power On_Sequence 00h OTP Value
S\W. Reset 00h OTP Value
H/W Reset 00h OTP Value
' Legend |
RDBWLB /" Parameter
................................................................................................................... Host
Driver

Sequential
transfer

Flow Chart / Send DI7:0] / i

__________________
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6.2.31 Read Bkx (71h)

71H RDBkx (Read Bkx)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 1 1 1 0 0 0 1 71
Parameter Read Bkx9 Bkx8 Bkx7 Bkx6 Bkx5 Bkx4 Bkx3 Bkx2 -
Description | This command returns the Bkx bits of black color characteristic:
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Qut Yes
Availability Partial Mode On, Idle Mode Off, Sleep-Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Before OTP After OTP
Default Power On Sequence 00h OTP Value
S/W-Reset 00h OTP Value
H/W-Reset 00h OTP Value
' Legend |
i i
RDBKx \ / Parameter |
................................................................................................................... Host |
Driver |
o7 = :
Flow Chart / Send DI7:0) / ! !
i Sequential i
! transfer !
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6.2.32 Read Bky (72h)
72H RDBky (Read Bky)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 1 1 1 0 0 1 0 72
Parameter Read Bky9 Bky8 Bky7 Bky6 Bky5 | Bky4_|-Bky3 Bky2 -
Description | This command returns the Bky bits of black color characteristic:
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Qut Yes
Availability Partial Mode On, Idle Mode Off, Sleep-Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Before OTP After OTP
Default Power On Sequence 00h OTP Value
S/W-Reset 00h OTP Value
H/W-Reset 00h OTP Value
' Legend |
i i
RDBKy \ / Parameter |
................................................................................................................... Host |
Driver |
Flow Chart / Send D7:0] / i - i
i Sequential i
! transfer !

This information contained herein is the exclusive property of Sitronix and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Sitronix.
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6.2.33 Read Wx (73h)

73H RDWYx (Read Wx)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 1 1 1 0 0 1 1 73
Parameter Read Wx9 Wx8 Wx7 Wx6 Wx5 Wx4 WX3 Wx2 -
Description | This command returns the Wx bits of White color characteristic:
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Qut Yes
Availability Partial Mode On, Idle Mode Off, Sleep-Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Before OTP After OTP
Default Power On Sequence 00h OTP Value
S/W-Reset 00h OTP Value
H/W-Reset 00h OTP Value
' Legend |
i i
RDWx \ / Parameter |
................................................................................................................... Host |
Driver |
o7 = :
Flow Chart / Send D[7.0] / : |
i Sequential i
! transfer !
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6.2.34 Read Wy (74h)

74 H RDWYy (Read Wy)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 1 1 1 0 1 0 0 74
Parameter Read Wy9 Wy8 Wy7 Wy6 Wy5 Wy4 Wy3 Wy2 -
Description | This command returns the Wy bits of White color characteristic:
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Qut Yes
Availability Partial Mode On, Idle Mode Off, Sleep-Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Before OTP After OTP
Default Power On Sequence 00h OTP Value
S/W- Reset 00h OTP Value
H/W-Reset 00h OTP Value
' Legend |
i i
RDWy \ / Parameter |
................................................................................................................... Host |
Driver |
o7 = :
Flow Chart / Send DI7:0] / ! - !
i Sequential i
! transfer !
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6.2.35 Read Red/Green Low Bits (75h)

75 H RDRGLB (Read Red Green Low Bits)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 1 1 1 0 1 0 1 75
Parameter Read Rx1 Rx0 Ryl RyO0 Gx1 Gx0 Gyl Gyo0 -

This command returns the lowest bits of Red and Green color.characteristic.
Description | Red: Rx and Ry
Green: Gx and Gy

Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep.Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Avalilability Partial Mode On, Idle Mode Off,;-Sleep-Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Statls Default Value
Before OTP After OTP
Default Power On_Sequence 00h OTP Value
S\W. Reset 00h OTP Value
H/W Reset 00h OTP Value
' Legend |
RDRGLB /" Parameter
................................................................................................................... Host
Driver

Sequential
transfer

Flow Chart / Send DI7:0] / i

__________________
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6.2.36 Read Rx (76h)
76 H RDRx (Read Rx)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 1 1 1 0 1 1 0 76
Dummy Cycle
Parameter Read | RxX9 | Rx8 | Rx7 | Rx6 | Rx5 | Rx4 | Rx3 | Rx2 | -

Description | This command returns the Rx bits of Red color characteristic.

Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Qut Yes
Register Normal Mode On, Idle Mode On, Sleep.Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On; Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Before OTP After OTP
Default Power On _Sequence 00h OTP Value
S/W-Reset 00h OTP Value
H/MW Reset 00h OTP Value
' Legend |

/ Parameter /

Driver

Flow Chart / Send DI7:0) / i

Sequential
transfer

__________________

115/ 195
This information contained herein is the exclusive property of Sitronix and shall not be distributed, vV . 20
reproduced, or disclosed in whole or in part without prior written permission of Sitronix. ersion <.



~ — a-Si TFT LCD Single Chip Driver

HEIEFREREIRAS] 720RGB x 2047 dot with 16.7M color ST7703|
6.2.37 Read Ry (77h)
77H RDRy (Read Ry)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 1 1 1 0 1 1 1 77
Dummy Cycle

Parameter Read | Ry9 | Ry8 | Ry7 | Ry6 | Ry5 | Ry4 | Ry3 | Ry2 | -

Description | This command returns the Ry bits of Red color characteristic.

Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Qut Yes
Register Normal Mode On, Idle Mode On, Sleep.Out Yes
Avalilability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Before OTP After OTP
Default Power On _Sequence 00h OTP Value
S/W-Reset 00h OTP Value
H/MW Reset 00h OTP Value
' Legend |

/ Parameter /

Driver

Flow Chart / Send DI7:0) / i

Sequential
transfer

__________________
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6.2.38 Read Gx (78h)
78 H RDGx (Read Gx)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 1 1 1 1 0 0 0 78
Dummy Cycle

Parameter Read | Gx9 | Gx8 | Gx7 | Gx6 | Gx5 | Gx4 | Gx3 | Gx2 | -

Description | This command returns the Gx bits of Green color characteristic.

Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Qut Yes
Register Normal Mode On, Idle Mode On, Sleep.Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Before OTP After OTP
Default Power On _Sequence 00h OTP Value
S/W-Reset 00h OTP Value
H/MW Reset 00h OTP Value
' Legend |

/ Parameter /

Driver

Flow Chart / Send DI7:0) / i

Sequential
transfer

__________________
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6.2.39 Read Gy (79h)
79 H RDGy (Read Gy)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 1 1 1 1 0 0 1 79
Dummy Cycle

Parameter Read | Gy9 | Gy8 | Gy7 | Gy6 | Gy5s | Gy4 | Gy3 | Gy2 | -

Description | This command returns the Gy bits of Green color characteristic.

Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Qut Yes
Register Normal Mode On, Idle Mode On, Sleep.Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Before OTP After OTP
Default Power On _Sequence 00h OTP Value
S/W-Reset 00h OTP Value
H/MW Reset 00h OTP Value
' Legend |

/ Parameter /

Driver

Flow Chart / Send DI7:0) / i

Sequential
transfer

__________________
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6.2.40 Read Blue/AColor Low Bits (7Ah)

7AH RDBALB (Read Blue AColor Low Bits)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 1 1 1 1 0 1 0 7A
Dummy Cycle
Parameter Read | Bx1 | Bx0O | Byl | Byo | Axd | Ax0. [ Ayl | Ay0 | -
This command returns the lowest bits of Blue and AColor color characteristic.
Description | Blue: Bx and By
A: Ax and Ay
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On;-Sleep-Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or.Booster Off Yes
Status Default Value
Before OTP After OTP
Default Power-On Sequence 00h OTP Value
S/W Reset 00h OTP Value
H/W Reset 00h OTP Value
' Legend |
i i
RDBALB \ / Parameter |
................................................................................................................... Host |
Driver |
Flow Chart £ seapra S | i
i Sequential i
! transfer !
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6.2.41 Read Bx (7Bh)
7B H RDBx (Read Bx)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 1 1 1 1 0 1 1 7B
Dummy Cycle
Parameter Read | Bx9 | Bx8 | Bx7 | Bx6 | Bx5 | Bx4 | Bx3 | Bx2 | -

Description | This command returns the Bx bits of Blue color characteristic.

Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Qut Yes
Register Normal Mode On, Idle Mode On, Sleep.Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Before OTP After OTP
Default Power On _Sequence 00h OTP Value
S/W-Reset 00h OTP Value
H/MW Reset 00h OTP Value
' Legend |

/ Parameter /

Driver

Flow Chart / Send DI7:0) / i

Sequential
transfer

__________________
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6.2.42 Read By (7Ch)
7C H RDBy (Read By)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 1 1 1 1 1 0 0 7C
Dummy Cycle

Parameter Read | By9 | By8 | By7 | By6 | By5 | By4 | By3 | By2 | -

Description | This command returns the By bits of Blue color characteristic.

Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Qut Yes
Register Normal Mode On, Idle Mode On, Sleep.Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Before OTP After OTP
Default Power On _Sequence 00h OTP Value
S/W-Reset 00h OTP Value
H/MW Reset 00h OTP Value
' Legend |

/ Parameter /

Driver

Flow Chart / Send DI7:0) / i

Sequential
transfer

__________________
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6.2.43 Read Ax (7Dh)
7D H RDAX (Read Ax)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 1 1 1 1 1 0 1 7D
Dummy Cycle
Parameter Read | Ax9 | Ax8 | Ax7 | Ax6 | Ax5 | Ax4 | Ax3 | Ax2 | -

Description | This command returns the Ax bits of A color characteristic.

Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Qut Yes
Register Normal Mode On, Idle Mode On, Sleep.Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Before OTP After OTP
Default Power On _Sequence 00h OTP Value
S/W-Reset 00h OTP Value
H/MW Reset 00h OTP Value
' Legend |

/ Parameter /

Driver

Flow Chart / Send DI7:0) / i

Sequential
transfer

__________________
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6.2.44 Read Ay (7Eh)
7E H RDAy (Read Ay)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 0 1 1 1 1 1 1 0 7E
Dummy Cycle

Parameter Read | Ay9 | Ay8 | Ay7 | A6 [ A5 | Avd | A3 | A2 | -

Description | This command returns the Ay bits of A color characteristic.

Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Qut Yes
Register Normal Mode On, Idle Mode On, Sleep.Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Before OTP After OTP
Default Power On _Sequence 00h OTP Value
S/W-Reset 00h OTP Value
H/MW Reset 00h OTP Value
' Legend |

/ Parameter /

Driver

Flow Chart / Send DI7:0) / i

Sequential
transfer

__________________
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6.2.45 Read DDB Start (Alh)

AlH RDDDBS (Read DDB Start)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 1 0 1 0 0 0 0 1 Al
1st Parameter X X X X X X X X -
2" Parameter X X X X X X X X
3Rd Parameter Read X X X X X X X X
4t parameter X X X X X X X X
5t parameter 1 1 1 1 1 1 1 1

This command returns the supplier identification'and-display module mode/revision
information.

Not e: This informati/on “irs not tthe same wha
| D3 (DCh) ocommands _are.returning.

Not e: Par amet er 0XFF, eassthatiherd.iEnoimbre data oh hé DDBt h
block.

Description This read sequence can _.be “interrupted by a
DDBConti nue (A8h)0 / command when the first p
parameter, which has not been sent e.g. RDDDBS =>-1st parameter has been sent => 2nd
parameter has been sent=>.interrupt => RDDDBC => 3rd parameter of the RDDDBS has
been sent.

Restriction -

Status Availability
Normal Mede On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On; Idle Mode Off, Sleep Out Yes
Partial Mode On;.ldle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Before OTP After OTP
Default Power On Sequence 00h OTP Value
S/W Reset 00h OTP Value
H/W Reset 00h OTP Value

This information contained herein is the exclusive property of Sitronix and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Sitronix.
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RDDDBS

Driver
/Send 1t Parameter/
/Send 2nd Parameter/

Sequential
1 transfer

/ Send 3 Parameter / ““““““““““
/ Send 4" Parameter /
/Send 5th Parameter/

Mode

Flow Chart
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6.2.46 Read DDB Continue (A8h)

A8 H RDDDBC (Read DDB Continue)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 1 0 1 0 1 0 0 0 A8
1st Parameter X X X X X X X X -
2"d Parameter X X X X X X X X
3Rd Parameter Read X X X X X X X X
4t parameter X X X X X X X X
5t parameter 1 1 1 1 1 1 1 1
This command returns the supplier identification‘and-display module mode/revision
information from the point where RDDDBS command-was interrupted by an other command.
Description Not e: Parameter OxFF~inss>an AExit Codeodo, th
block.
Restriction -
Status Availability
Normal Mode On, Idle'Mode Off,"Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep-Out Yes
Partial Mode On, Idle Mode On;. Sleep Out Yes
Sleep-In or Booster Off Yes
Status Default Value
Before OTP After OTP
Default Power On.Sequence 00h OTP Value
S/W Reset 00h OTP Value
H/W Reset 00h OTP Value
i Legend !
e e
RDDDBC \ / Parameter /|
................................................................................................................... Host ! |
i Driver |
Flow Chart i |
RDDDBS Data i |
01170} = =
D2[7:0]é Dn[7:0].. i |
! transfer !
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6.2.47 Read ID1 Value (DAh)
DA H RDID1 (Read ID1 Value)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 1 1 0 1 1 0 1 0 DA
Parameter Read ID17 ID16 ID15 ID14 ID13 ID12 ID11 ID10 -
Description This read byte identifies the LCD module®& manufacturer.
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep. Qut Yes
Availability Partial Mode On, Idle Mode Off, Sleep Qut Yes
Partial Mode On, Idle Mode On, Sleep,Qut Yes
Sleep In or BoosterOff Yes
Status Default Value
Before OTP After OTP
Default Power.On.Sequence 38h OTP Value
S/W_Reset 38h OTP Value
H/M. Reset 38h OTP Value
L Legend |
e e
RDID1 \ / Parameter /|
................................................................................................................... Host | :
1 Driver i i
Flow Chart / Send ID1[7:0] / ! !
| :
i Sequential i
! transfer !
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6.2.48 Read ID2 Value (DBh)
DB H RDID2 (Read ID2 Value)
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 1 1 0 1 1 0 1 1 DB
Parameter Read ID27 ID26 ID25 ID24 ID23 ID22 ID21 ID20 -
Description This read byte identifies the LCD module version.
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep. Qut Yes
Availability Partial Mode On, Idle Mode Off, Sleep Qut Yes
Partial Mode On, Idle Mode On, Sleep,Qut Yes
Sleep In or BoosterOff Yes
Status Default Value
Before OTP After OTP
Default Power.On.Sequence 21h OTP Value
S/W_Reset 21h OTP Value
H/M. Reset 21h OTP Value
L Legend |
e e
RDID1 \ / Parameter /|
................................................................................................................... Host | :
1 Driver i i
Flow Chart / Send ID2[7:0] / ! !
| |
i Sequential i
! transfer !
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6.2.49 Read ID3 Value (DCh)

DCH RDID3 (Read ID3 Value)
RW D7 D6 D5 D4 D3 D2 D1 DO HEX
Command Read 1 1 0 1 1 1 0 0 DC
Dummy Cycle
Parameter Read | ID37 [ ID36 | ID35 | ID34 | ID33 | ID32 [.UD31 | ID30 | -

Description This read byte identifies the LCD module/driver.

Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep. Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Avalilability Partial Mode On, Idle Mode Off, Sleep,Qut Yes
Partial Mode On, Idle Mode ' On; Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Before OTP After OTP
Default Power On Sequence 1Fh OTP Value
S/IW._Reset 1Fh OTP Value
H/A\W. Reset 1Fh OTP Value
""" Legend |

Driver

Flow Chart / Send ID3[7:0] /

Mode

Sequential
transfer
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6.2.50 SETEXTC (B9h)

BOH SETEXTC
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command W 1 0 1 1 1 0 0 1 B9
Parameter 1st W | EXTC1[7] | EXTC1[6] | EXTC1[5] | EXTC1[4] | EXTC1[3] | EXTC1[2] | EXTC1[1] | EXTC1[0] | 00
Parameter 2nd W | EXTC2[7] | EXTC2[6] | EXTC2[5] | EXTC2[4] | EXTC2[3] | EXTC2[2]. [\EXTC2[1] | EXTC2[0] | 00
Parameter 3rd W | EXTC3[7] | EXTC3[6] | EXTC3[5] | EXTC3[4] | EXTC3[3] | EXTC3[2]\| EXTC3[1] | EXTC3[0] | 00
This command is used to enable USER Command.
Description Enable User command: Set B9H=F1h, 12h, 83h
Disable User command: Set B9H=00h, 00h, 00h
6.2.51 SETAPID (B1h)
B1H SETAPID
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command W 1 0 1 1 0 0 0 1 Bl
Parameter 1st W X X X X X X X X 00
PWMD [ PWMD [ PWMD | o 1
Parameter 2nd W X X X X UTY_RE | UTY_RE | UTY_RE PE 00
SO[2] SO SO[q]
This command is used.to set APID.
- PWM_DUTY "RESO[2:0] /Select PWM Duty Resolution.
- 000 8-hit
-001 9.hit
Description - 010 10 bit
-011 11 bit
-1100 12 bit
- DBV_TYPE Select RDDBV MSB®& Location.
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6.2.52 SETDISP (B2h)
B2 H SETDISP
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command W 1 0 1 1 0 0 1 0 B2
Parameter 1st | R/W NL[7] NL[6] NL[5] NL[4] NL[3] NL[2] NL[1] NL[O] cs8
RES_V_ | RES_V_ | BLK_CO | BLK_CO RESO.S | 'RESO_S | RESO_S
Parameter 2nd | RIW | " sgri | | sgio) Nf1] N[O] X EL[] EL[1] EL[0] 02
WHITE WHITE_ | WHITE_ | WHITE_
Parameter 3rd | RIW | \p gn | FRAME_ | FRAME_ | FRAME_ X ISC[2] ISC[1] ISCI0] A0
- SEL[2] SEL[1] SEL[0]
This command is used to control the display resolution:
+ NL[7:0] / RES_V_LSBJ[1:0] Specify the gate nhumber of vertical direction.
- Gate Number = 480 + NL*4 + RES_V_LSB
- Max. Gate Number = 2047
+ BLK_CONJ[1:0] Non-display area source output-contral:
BLK_CON Source output
0 0 Keep last data
0 1 VSSD
1 0 Hi-Z
1 1 Setting inhibited
- RESO_SEL[2:0]. \ Specify the channel-number of source direction.
RESO_SEL[2:0] Channel
(Hex) number
(0) -
Description 1 .
2 720RGB
3 640RGB
4 600RGB
5 540RGB
Setting
others inhibited
- WHITE_GND_EN Determine source voltage during Blanking Time when accessing
Sleep-Out / Sleep-In command.
-1 Source Voltage = GND
-0 Source Voltage = Lowest Voltage
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- WHITE_FRAME_SEL[2:0] Blank timing control when access sleep out command.

WHITE_FRAME Blank Frame Period
0 0 0 0 frame
0 0 1 1 frame
0 1 0 2 frames
0 1 1 3 frames
1 0 0 4 frames
1 0 1 5 frames
1 1 0 6 frames
1 1 1 7 frames

- ISC[2:0] Source output refresh control.

ISC Refresh Period
0 0 0 0 frame
0 0 1 1 frame
0 1 0 2 frames
1 [ 11 7 frames
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6.2.53 SETRGBIF (B3h)

B3 H SETRGBIF
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command W 1 0 1 1 0 0 1 1 B3
VBP_RG | VBP_RG | VBP_RG | VBP_RG | VBP_RG | VBP.RG.[\VBP_RG | VBP_RG
Parameter 1st | R/W | B_GEN[7 | B_GEN[6 | B_GEN[5 | B_GEN[4 | B_GEN[3 | B_GEN[2. [\B_GEN[1 | B_GEN[0O 28
| | ] ] | ] ] ]
VFP_RG | VFP_RG | VFP_RG | VFP_RG | VFP_RG | VFP_.RG | VFP_RG | VFP_RG
Parameter 2nd | R/W | B_GEN[7 | B_GEN[6 | B_GEN[5 | B_GEN[4 | B_GENJ[3‘{ ‘B‘GEN[2 | B_GEN[1 | B_GENI0 28
| | ] ] | | ] ]
DE_BP_ | DE_BP_ | DE_.BP_ | DE_BP_ | DE'BP .| IDE_BP_ | DE_BP_ | DE_BP_
Parameter 3rd | R/W | RGB_GE | RGB_GE | RGB_GE | RGB_GE |.RGB.GE~|"RGB_GE { RGB_GE | RGB_GE 28
N[7] N[6] N[5] N[4] N[3] N[2] N[1] N[O]
DE_FP_ | DE_FP_ | DE_FP_ | DE_FP.-| DE.FP_ | DE_FP_-|. DE_FP_ | DE_FP_
Parameter 4th | R/W | RGB_GE | RGB_GE | RGB_GE | RGB_GE'.| RGB_GE | RGB_GE |~RGB_GE | RGB_GE 28
N[7] N[6] N[5] N[4] N[3] N[2] N[1] N[O]

Description

This command is used to control RGB I/F porch timing for internal‘use.

. VBP_RGB_GEN[7:0]
. VFP_RGB_GEN][7:0]

Vertical back porch'HS number selection in Blank Frame Period.
Vertical front porch HS nhumber selection in Blank Frame Period.

VBP_RGB_GEN[7:0]
VFP_RGB_GEN[7:0] Hsync number
(Hex)

0 Setting inhibited
1 Setting inhibited
2 2
FE 254
FF Setting.inhibited

. DE.BP-RGB_GEN([7:0]
-DE_ FP_RGB_GEN[7:0]

DE_BP_RGB_GEN[7:0]

DE_FP_RGB_GEN[7:0] OSC number
(Hex)
0 Setting inhibited
1 Setting inhibited
2 2
FE 254
FF Setting inhibited

HBP OSC number selection in Blank Frame Period.
HFP OSC number selection in Blank Frame Period.

This information contained herein is the exclusive property of Sitronix and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Sitronix.

133/ 195
Version 2.0




a-Si TFT LCD Single Chip Driver

HEIEFREREIRAS] 720RGB x 2047 dot with 16.7M color ST7703|
6.2.54 SETCYC (B4h)
B4 H SETCYC
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command W 1 0 1 1 0 1 0 0 B4
zINv_s2 | ZNV_G_ ZINV2_E
Parameter 1st | R/W 201 EN | EVEN_E | ZINV_EN N X N_NW[2]. [\ N_NWI[1] | N_NWI[0] 80
— N
Parameter 2nd | R/W X X X X X 1 NWI[2] I_NWI[1] I_NWI[0] 00

This command is used to control display inversion type.

- ZINV_S2401_EN Specify extra source for Zig-Zag Inversion.
-1 $S2401 for use
-0 SO foruse

- ZINV_G_EVEN_EN Specify in.which row source data dislocates.

-1 Odd row
-0 Evenrow

- ZINV_EN Enable Zig-Zag, inversion.
-1 Enable Zig-Zag Inversion
-0 Disable Zig-Zag:Inversion.

- ZINV2_EN/ /Specify-Zig-Zag inversion-selection.
-1 Enable Zig-Zag2 Inversion

- 0 /Enable Zig-Zag1 Inversion,
For Zig-Zag?2 Inversion Type’Definition, please refer to the following table.

ZINV2_EN

ZINV_S2401_EN

ZINV_G_EVEN_EN

Zig-Zag Inversion Type

0

1

Type A

Description

Type B

Type C

Type D

Type E

Type F

ol ol (el e} e} (e

Type G

R|lRr|o|lo|r|r|o

==l Nl (=) {e]

Type H

- N_NWI[2:0]: Normal mode inversion type selection.
- |_NWI[2:0] : IDLE mode inversion type selection.

N_NW[2:0] Inversion Type

I_NWI[2:0]
0 0 0 Column inversion
0 0 1 1-dot inversion
0 1 0 1+2-dot inversion
0 1 1 3-dot inversion
1 0 0 4-dot inversion
1 0 1 8-dot inversion
1 1 0 2-dot inversion
1 1 1 Setting invalid
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6.2.55 SETBGP (B5h)
B5H SETBGP
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command W 1 0 1 1 0 1 0 1 B5
VREF_S | VREF_S | VREF_S. | VREF_S | VREF_S
Parameter 1st | R/W X X X EL[4] EL[3] EL[Z] EL[1] EL[O] 09
NVREF NVREF NVREF. | NVREF_ | NVREF_
Parameter 2nd | RIW X X X setie] | seupn |(cseup | seipf | serol | 99
This command is used for internal reference voltage setting.
- VREF_SEL[4:0] / NVREF_SEL[4:0] Specify the VREF/NVREF voltage.
VREF_SEL[4:0] VREF VREF_SEL[4:0] VREF
NVREF_SEL[4:0] INVREF| | NVREF_SEL[4:0] | |NVREF|
(Hex) ) (Hex) ™)
0 3.5 10 5.1
1 3.6 11 5.2
2 3.7 12 5.3
3 3.8 13 5.4
o 4 3.9 14 5.45
Description 5 4.0 15 55
6 4.1 16 5.55
7 4.2 17 5.6
8 4.3 18 5.65
9 4.4 19 5.7
A 4.5 1A 5.75
B 4.6 1B 5.8
c 4.7 1C 5.85
D 48 1D 5.9
E 4.9 1E 5.95
F 5.0 1F 6.0
135/ 195

This information contained herein is the exclusive property of Sitronix and shall not be distributed, v . 20
reproduced, or disclosed in whole or in part without prior written permission of Sitronix. ersion <.



a-Si TFT LCD Single Chip Driver

I BIEE RS RIS 720RGB x 2047 dot with 16.7M color ST7703|
6.2.56 SETVCOM (B6h)
B6 H SETVCOM
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command W 1 0 1 1 0 1 1 0 B6
VCOMD | VCOMD | VCOMD | VCOMD | VCOMD | VCOMD- [ VCOMD | VCOMD
Parameter 1st | R\W | ‘"coov’ | el | cFs] | cFa] | cFal | cFRllcr1 | cro | 4P
VCOMD | VCOMD | VCOMD | VCOMD | VCOMD | VEOMD. || VCOMD | VCOMD
Parameter2nd | R\W | g7y | cge] | cmis] | cBal | copr |(ceer | cen | ceo | 4P
VCOM O | VCOM O | VCOM_O
Parameter 3rd R X X X X X TP TIME | TP_TIME | TP_TIME | 00
[2] [1] [9]
This command is used to set VCOM Voltage.
- VCOMDC_F[7:0] Specify the VCOMDCaoltage at GS_PANEL=®a
- VCOMDC_BJ[7:0] Specify the VCOMDC voltage at GS_PANEL=dla
VCOMDC_F[7:0] VCOMDC_F[7:0] VCOMDC _F[7:0]
VCOMDC_B[7:0] VCC()V'\;'DC VCOMDC_BJ[7:0] VC(()V'\;'DC VCOMDC_BJ[7:0] VC(()\%'DC
(Hex) (Hex) (Hex)
0 0 10 -0.36 20 -0.55
1 -0.025 11 -0.375 21 -0.56
2 <0.05 12 -0.39 22 -0.57
3 -0.075 13 -0.405 23 -0.58
4 -0.1 14 -0.42 24 -0.59
5 -0:125 15 -0.435 25 -0.6
6 -0.15 16 -0.45 26 -0.61
7 -0.175 17 -0.46 27 -0.62
8 -0.2 18 -0.47 28 -0.63
9 -0.225 19 -0.48 29 -0.64
A -0.25 1A -0.49 2A -0.65
B -0.275 1B -0.5 2B -0.66
C -0.3 1C -0.51 2C -0.67
D -0.315 1D -0.52 2D -0.68
E -0.33 1E -0.53 2E -0.69
F -0.345 1F -0.54 2F -0.7
Description VCOMDC_F[7:0] VCOMDC_F[7:0] VCOMDC_F[7:0]
VCOMDC_B[7:0] VCC()V'\;'DC VCOMDC_BJ[7:0] VCC()\%'DC VCOMDC_BJ[7:0] VCC()\%'DC
(Hex) (Hex) (Hex)
30 -0.71 40 -0.87 50 -1.03
31 -0.72 41 -0.88 51 -1.04
32 -0.73 42 -0.89 52 -1.05
33 -0.74 43 -0.9 53 -1.06
34 -0.75 44 -0.91 54 -1.07
35 -0.76 45 -0.92 55 -1.08
36 -0.77 46 -0.93 56 -1.09
37 -0.78 47 -0.94 57 -1.1
38 -0.79 48 -0.95 58 -1.11
39 -0.8 49 -0.96 59 -1.12
3A -0.81 4A -0.97 5A -1.13
3B -0.82 4B -0.98 5B -1.14
3C -0.83 4C -0.99 5C -1.15
3D -0.84 4D -1 5D -1.16
3E -0.85 4E -1.01 5E -1.17
3F -0.86 4F -1.02 5F -1.18
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VCOMDC_F[7:0] VCOMDC_F[7:0] VCOMDC_F[7:0]
VCOMDC_B[7:0] VC?V'\;'DC VCOMDC_B[7:0] VC?V'\;'DC VCOMDC_B[7:0] VC?\%'DC
(Hex) (Hex) (Hex)
60 -1.19 70 -1.35 80 -1.51
61 -1.2 71 -1.36 81 -1.52
62 -1.21 72 -1.37 82 -1.53
63 -1.22 73 -1.38 83 -1.54
64 -1.23 74 -1.39 84 -1.55
65 -1.24 75 -1.4 85 -1.56
66 -1.25 76 -1.41 86 -1.57
67 -1.26 77 -1.42 87 -1.58
68 -1.27 78 -1.43 88 -1.59
69 -1.28 79 -1.44 89 -1.6
6A -1.29 7A -1.45 8A -1.61
6B -1.3 7B -1.46 8B -1.62
6C -1.31 7C -1.47 8C -1.63
6D -1.32 7D -1.48 8D -1.64
6E -1.33 7E -1.49 8E -1.65
6F -1.34 7F -1.5 8F -1.66
VCOMDC_F[7:0] VCOMDC_F[7:0] VCOMDC_F[7:0]
VCOMDC_B[7:0] VC?V'\;'DC VCOMDC_B[7:0] VC?V'\;'DC VCOMDC_B[7:0] VC?\%'DC
(Hex) (Hex) (Hex)
90 -1.67 A0 -1.845 BO -2.085
91 -1.68 Al -1.86 B1 -2.1
92 -1.69 A2 -1.875 B2 -2.115
93 -1.7 A3 -1.89 B3 -2.13
94 -1.71 A4 -1.905 B4 -2.145
95 -1.72 Ab5 -1.92 B5 -2.16
96 -1.73 A6 -1.935 B6 -2.175
97 -1.74 A7 -1.95 B7 -2.19
98 -1.75 A8 -1.965 B8 -2.205
99 -1.76 A9 -1.98 B9 -2.22
9A -1.77 AA -1.995 BA -2.235
9B -1.78 AB -2.01 BB -2.25
9C -1.79 AC -2.025 BC -2.265
9D -1.8 AD -2.04 BD -2.28
9E -1.815 AE -2.055 BE -2.295
9F -1.83 AF -2.07 BF -2.31
VCOMDC_F[7:0] VCOMDC_F[7:0] VCOMDC_F[7:0]
VCOMDC_B[7:0] VC?V'\;'DC VCOMDC_B[7:0] VC?V'\;'DC VCOMDC_B[7:0] VC(()\%'DC
(Hex) (Hex) (Hex)
CO -2.325 DO -2.565 EO -2.88
Cl -2.34 D1 -2.58 El -2.9
C2 -2.355 D2 -2.6 E2 -2.92
C3 -2.37 D3 -2.62 E3 -2.94
C4 -2.385 D4 -2.64 E4 -2.96
C5 -2.4 D5 -2.66 E5 -2.98
C6 -2.415 D6 -2.68 E6 -3
C7 -2.43 D7 -2.7 E7 -3.02
C8 -2.445 D8 -2.72 E8 -3.04
C9 -2.46 D9 -2.74 E9 -3.06
CA -2.475 DA -2.76 EA -3.08
CB -2.49 DB -2.78 EB -3.1
CC -2.505 DC -2.8 EC -3.12
CD -2.52 DD -2.82 ED -3.14
CE -2.535 DE -2.84 EE -3.16
CF -2.55 DF -2.86 EF -3.18
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VCOMDC_F[7:0]
VCOMDC_B[7:0] VC?\%'DC
(Hex)
FO -3.2
F1 -3.22
F2 -3.24
F3 -3.26
F4 -3.28
F5 -3.3
F6 -3.32
F7 -3.34
F8 -3.36
F9 -3.38
FA -3.4
FB -3.42
FC -3.44
FD -3.46
FE -3.48
FF -3.5
- VCOM_OTP_TIME[2:0].. Read VCOM OTP programming times.
VCOM_OTP_TIME[2:0] | OTP Programming times
0 NO OTPED
1 1
2 2
3 3
4 4
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6.2.57 SETOTP (B7h)
B7H SETOTP
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command W 1 0 1 1 0 1 1 1 B7
OTP_KE | OTP_KE | OTP_KE | OTP_KE | OTP_KE | OTP/KE.[.OTP_KE | OTP_KE
Parameter 1st | R/W Y[ Y[6] Y[5] Y[4] Y[3] Y[2L Y[1] Y[0] FF
OTP_MA | OTP_MA | OTP_MA | OTP_MA | OTP_MA | .OTP_.MA ["OTP_MA | OTP_MA
Parameter 2nd | RW | g qm SKI6] SKI5] SK4] SKI3] SKI2] SK[1] SKIO] 00
Parameter 3rd | R/W X VPF[E]SE VPF[I]S E fo[(j[s E X X X OTEF;(—[g]\ID 30
OTP_IND | OTP_IND | OTP_IND | OTP_IND [/OTP.IND-|' OTP_IND | OTP_IND | OTP_IND
Parameter 4th | RIW | = gy EX[6] EX[5] EX[4] EX[3] EX[2] EX[1] exto) | 90
Load_DI OTP_SE | OTP_PW_[-OTP_PT | OTP_PT \[\OTP_PO | OTP_PO
Parameter 5th | R/W . VPP_EN . 5 M(] M[O] 5 RG 00
OTP_DA | OTP_DA | OTP_DA | OTP_DA| OTP_DA | OTP.DA [-OTP_DA | OTP_DA
Parameter 6th | R | “vafy | 1A | taBl | 7A@ [ TABE | “TAR) | tAm) | tay | 9O
This command is used to set OTP.related setting.
- OTP_KEY[7:0] Enable OTP function key.
- OTP_KEY = fbAQ enable OTP function.
- OTP_KEY = 0g disable OTP_function.
- OTP_MASK]7:0] Mask function for OTP programming.
-1 Means this'bit-will not be OTP in all.programming process.
-0 Means this bit.will be OTP in all.programming process.
- VPPSEL[2:0]. Specify VPP Voltage selection.
VPPSEL[2:0] | VPP Voltage (V)
0 7.2
1 7.3
2 74
3 7.5
4 7.6
Description ) 7.7
6 7.8
7 External Power
- OTP_INDEX[8:0] Set OTP Index of target register or byte.
- Load_DIS Disable OTP load function.
-1 Disable OTP load function.
-0 Enable OTP load function.
- VPP_EN Enable VPP Power.
-1 Enable VPP Power.
-0 Disable VPP Power.
- OTP_SEL OTP functional block selection.
- Automatically set by IC in auto OTP.
- Manually set by user in manual OTP of DG register.
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- OTP_PWE OTP Write Signal.
-1 OTP Write
-0 OTP dondt Write

- OTP_PTM[1:0] For testing OTP robustness in test mode.
- For CP usage.

- OTP_POR OTP Read Signal.
Description -1 OTP Read
-0 OTP dond Read

- OTP_PORG OTP Auto programming with related register.
-1 OTP auto programming start.
-0 OTP auto programming stop.

- OTP_DATA[7:0] OTP Data read.back whenVPP_POR=dla

This information contained herein is the exclusive property of Sitronix and shall not be distributed,
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6.2.58 SETPOWER_EXT (B8h)

B8 H SETPOWER_EXT
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command W 1 0 1 1 1 0 0 0 B8
ECP_DC | ECP.DC.[\ECP_DC | ECP_DC
Parameter 1st | R/W X PCCS[2] | PCCS[1] | PCCS[0] DIV[3] DIVl DIV | _DIV[o] 34
SINGLE SYNC_S | XDK EC | XDK_EC
Parameter 2nd | RIW X pUMp~ | DT DT[0] TBA Pl P[] X 22
PFM_DC | PFM_DC | PFM_DC
Parameter 3rd | R/W X X X X X “DIV[2] DIV[1] DIV[O] 00
ECP_SY | VGX_SY
Parameter 4th | R/IW X X X X X X NC EN NC EN 03
Parameter 5th | R/W | A_DC[1] | A_DC[0] | A_DTP[2] | A_DTP[1] | A DTP[0] A—D]T R A—D]T N[L A—D]T NO | gp
Parameter 6th | R/W | DCS[1] DCSI0] DTPS[2] | DTPS[1]. |. DTPS[0] | DTNS[2], | DTNS[1] | DTNS[0] 00
This command is used to set display.related\register.
- PCCS[2:0] External power IC'or PFM selection:
PCCS[2:0] | IOVCC VCI VSP VSN
0 | 0]0]IlovCC \VCI PEM TYPE-A PEM TYPE-A
0 [0]1]IovCC \VCI PFM TYPE-C PFM TYPE-C
0 [1]0]IlovCC \VCI FL1002 FL1002
0 [1]1]Ilovce V/CI PFM TYPE-B PFM TYPE-B
1 ]0]0]Iovcec VCI PFEM TYPE-A PFEM TYPE-A
1 [1]1/)IlovVCC VCI External VSP External VSN
- ECP_DC. DIV[3:0] Specify VCSW1/VCSW2 Frequency for Pumping VSP / VSN.
ECP_DC DIV[3:0] | VCSW1/2 Period | ECP_DC _DIV[3:0] | VCSW1/2 Period
0 8 Hsync 8 1/12 Hsync
1 4'Hsync 9 1/16 Hsync
2 2 Hsync A 1/20 Hsync
3 1 Hsync B 1/25 Hsync
4 1/2 Hsync C 1/36 Hsync
5 1/4 Hsync D 1/56 Hsync
6 1/6 Hsync E 1/72 Hsync
Description 7 1/8 Hsync F Setting invalid
- SINGLE_PUMP: Specify signal pump state.
-1 VCSW1Toggle VSCW2GND.
-0 VCSW1/VCSW2 Toggle.
- DT[1:0] Specify VCSW1/VCSW?2 soft start time.
DT[1:0] Period (ms)
0 5
1 10
2 15
3 20
- SYNC_STB Enter synchronous standby mode.
-1 All power signal synchronous turn off.
-0 All power signal sequence turn off.
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Description

- XDK_ECP[1:0] Specify Pumping ratio of VSP / VSN with VCI.

XDK_ECP[1:0] Ratio
0 X1.5
1 X2
2 X3
3 Setting Inhibited

- PFM_DC_DIV[2:0] Specify PFM operation frequency FoscD:

PFM_DC _DIV[2:0]

FoscD

Fosc/1

Fosc/2

Fosc/3

Fosc/4

Fosc/5

Fosc/6

Fosc/7

~N|o|o|a|w|n(k o)

Fosc/8

- ECP_SYNC_EN Enable powerIC pumping frequency synchronization.

-1 Synchronize with external Hsync.
-0 Synchronize with internal Hsync.

+ VGX_SYNC_EN “Enable VGH/VGL pumping-frequency synchronization.

-1 Synchronize with.external Hsync.
-0 Synchronize with internal Hsync.

- A_DCJ1:0], . Specify PFM operation half period.
A_DCJ[1:0] Period
0 4/FoscD
1 6/FoscD
2 8/FoscD
3 12/FoscD
~A_DTP[2:0] Specify PFM period of VSP.

- A_DTN[2:0] Specify PFM period of VSN.

- DTPS[2:0] Specify PFM period of VSP at soft start stage.
- DTNS[2:0] Specify PFM period of VSN at soft start stage.
DTN[2:0]
DTP[2:0 .
DTPS[[Z:g] e
DTNS[2:0]
0 1/FoscD
1 2/FoscD
2 3/FoscD
3 4/FoscD
4 5/FoscD
5 6/FoscD
6 7/FoscD
7 8/FoscD
- DCS[1:0] Specify PFM operation half period at soft start stage.
DCS[1:0] Period
0 12/FoscD
1 24/FoscD
2 48/FoscD
3 60/FoscD

This information contained herein is the exclusive property of Sitronix and shall not be distributed,
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6.2.59 SETMIPI (BAh)
BA H SETMIPI
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command W 1 0 1 1 1 0 1 0 BA
VC_Main | VC_Main Lane Nu Lane Nu
Parameter 1st | R/W X X X X il 0 mber[1] mber[0] 33
DSI_LDO | DSI_LDO | DSI_LDO RTERM[ | RTERM[
Parameter 2nd | RW | "5 o1 | “sEipy | sEL] X X 2 1] 0] o1
Parameter 3rd | R/W X X X X IHSRX[3] | IHSRX[2] | IHSRX[1] | IHSRX[0] 06
Parameter 4th | R/W X X X X Txa‘flll;—s TXEIT(I)ﬁ_S X X Fo
HFP_OS | HFP_OS | HFP_OS | HFP_OS [ HFP.OS | HFP_OS/| HFP_OS | HFP_OS
Parameter 5th | RW | "oy Cfe] Cf5] cfA] Cf3] cp2] cii] ciop |
HBP_OS | HBP_OS | HBP_OS | HBP_OS/ |\HBP-OS | HBP_OS.| HBP_OS | HBP_OS
Parameter 6th | R/W 7] Cl6] 5] ] ) ci2) ] o] 0A
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Description

This command is used to set MIPI related register.

- VC_Main [1:0]

- Lane_Number [1:0]

Specify the virtual channel ID for multiple slave ID.

Specify the lane number selection.

. HFP_OSC[7:0]
. HBP_OSC[7:0]

Specify the min. HFP number in DSI mode.
Specify the min. HBP number in DSI mode.

Lane[1:0] MIPI Lane
0 1 lane
1 2 lanes
2 3 lanes
3 4 lanes
- DSI_LDO_SEL[2:0] Specify the MIPI LDO voltage selection.
DSI_LDO_SEL[2:0] LDO voltage (V) | DSI_LDO_SEL[2:0] | LDO voltage (V)
0 1.4 4 1.7
1 1.45 5 1.8
2 15 6 1.9
3 1.6 7 2.0
- RTERMJ[1:0] Specify the terminal resistance
RTERM [1:0] Resistance (3 )
0 80
1 90
2 100
3 110
- IHSRX[3:0] / Specify_the MIPI Low High-Speed driving ability .
IHSRX [3:0] Driving Ability | IHSRX [3:0] | Driving Ability
0 X1 8 X9
1 X2 9 X10
2 X3 10 X11
3 X4 11 X12
4 X5 12 X13
5 X6 13 X14
6 X7 14 X15
7 X8 15 X16
- Tx_clk[1:0] Specify TXCLK speed in DSI LP mode for transmission.
Tx_clk[1:0] TXCLK
0 fDSICLK/4
1 fDSICLK/8
2 fDSICLK/16
3 fDSICLK/32

This information contained herein is the exclusive property of Sitronix and shall not be distributed,
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6.2.60 SETVDC (BCh)

BCH

SETVDC

R/W D7

D6 D5

D4

D3

D2

D1

DO HEX

Command

W 1

0 1

1

1

Parameter 1st

RW X

NVDDD_

SEL[2] SEL[1]

NVDDD_

NVDDD_
SEL[0]

X

VDDD_S
EL[2]

VDDD-S
EL[1]

VDDD_S

EL[0] 47

Description

This command is used to control NVDDD/VDDD Voltage.

. NVDDD_SEL[2:0]

NVDDD_SEL[2:0]

NVDDD
M)

-15

-1.6

-1.7

-1.75

-1.8

-1.85

-1.9

~Njo|als|w|vik|o] ]

-2.0

. VDDD_SEL[2:0]

VDDD_SEL[2:0]

VDDD
V)

0

VREF*0.43

VREF*0.45

VREF*0.46

VREF*0.47

VREE*0.49

VREF:0:51

1.9

~N(oOoJU B/ IR(IN |-

2.0

Specify.the-V¥DDD voltage selection.

Specify the NVDDD voltage selection.

This information contained herein is the exclusive property of Sitronix and shall not be distributed,
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6.2.61 SETSCR (COh)
CoH SETSCR
RW | D7 D6 D5 D4 D3 D2 D1 DO | HEX
Command W 1 1 0 0 0 0 0 0 (&{0]
N POPO N POPO N POPO N POPO N POPO N POPO N“POPO N POPO
Parameter 1st | R/IW N7 N6 N5 N[4] N3] N ] N[O] 73
N NOPO N NOPO N NOPO N NOPO N NOPO N-NOPO N NOPO N NOPO
Parameter 2nd | R/W N[7] “N[6] N5] “N[4] “N[3] N[2J N[ N[0] 3
| POPO | POPO | POPO | POPO | POPO | ‘ POPO | POPO | POPO
Parameter 3rd | RIW | =71 | “ngp | Nl | @l | oN@lcbonzl LN | o | O
| NOPO | NOPO | NOPO | NOPO I "NOPO I”"NOPO | NOPO | NOPO
Parameter 4th | RW | “nz1” | "Nl | N5l | N4l LN N2l A N | N 50
Parameter 5th | R/AW | SCR[31] | SCR[30] | SCR[29] | SCR[28].].'SCR[27] | SCR[26] | \SCR[25] | SCR[24] | cO
Parameter 6th | R/AW | SCR[23] | SCR[22] | SCR[21] | SCR[20]  |*SCR[19] | SCR{8}-| SCR[17] | SCR[16] | 00
Parameter 7th | R/W | SCR[15] | SCR[14] | SCR[13] | SCR[12]-|-SCR[11] | SCR[10]. | 'SCR[9] | SCRIS] 08
Parameter 8th R/W SCR[7] SCR[6] SCR[5] SCR[4] SCR[3] SCR[2] SCR[1] SCR[0] 70

This command is used to set related setting-of Source driving.

POPON

}
FEQUEN |

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

vo N L)
____________________________________________________________
i o HEQUCI NEQUCH |
‘
:

h\ o
: :
> i« PHOEQ HHOEQ -+ < prr—

o . N_POPON [7:0]
Description -\Specify the source OP Amp driving period for positive polarity in Normal Mode.
“N_NOPON][7:0]

- Specify the source OP Amp driving period for negative polarity in Normal Mode.
- |_POPON [7:0]

- Specify the source OP Amp driving period for positive polarity in Idle mode.
- |_NOPON [7:0]

- Specify the source OP Amp dirivng period for negative polarity in Idle Mode.

OPON][7:0]| Source OP Period
0 1*4/Fosc
1 1*4/Fosc
2 2*4/Fosc
3 3*4/Fosc
FD 253*4/Fosc
FE 254*4/Fosc
FF 255*4/Fosc
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Description

- SCR[3:0] Source and Gamma bias current core tune.
SCR[3:0] Ibias SCRJ[3:0] Ibias

0 1 C 3.0
1 1.25 D 3.25
2 1.5 E 35
3 1.75 F 3.75
4 2.0
5 2.25 Setting
6 25 others Inhibited
7 2.75

- SCR [8:4] Source bias current fine tune.

- SCR[13:9] Gamma bias current fine tune.

S?(?Fse[[liﬂl Cur(ent SCRJ[8:4] Cur(ent
’ xlbias SCR[13:9] xlbias
(Hex)

0 Setting Inhibited 0 16
1 1 1 17
2 2 2 18
3 3 3 19
4 4 4 20
5 5 5 21
6 6 6 22
7 7 7 23
8 8 8 24
9 9 9 25
A 10 A 26
B 11 B 27
C 12 C 28
D 13 D 29
E 14 E 30
F 15 F 31

This information contained herein is the exclusive property of Sitronix and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Sitronix.
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6.2.62 SETPOWER (C1h)

C1lH SETPOWER
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command W 1 1 0 0 0 0 0 1 C1l
VBTHS[3 | VBTHS[2 | VBTHS[1 | VBTHS[0 | VBTLS[3] | VBTLS[2].| VBTLES[1] | VBTLS[O0]
Parameter 1st R/W ] ] ! ! 53
Parameter 2nd R/W FE\‘/%ZF— FE\’/%FLF— X X X X X X co
Parameter 3rd R/W X X VRP[5] VRP[4] VRPJ3] VRP[2] VRP[1] VRP[0] 16
Parameter 4th R/W X X VRNI[5] VRN[4] VRNI[3] VRN][2] VRN[1] VRN[O] 16
Parameter 5th R/W X X X X X X X X 00
Parameter 6th | R/W V?l‘gﬁ E V(TE‘_HE—,'\? B VeLTY | VeRY X APS[2l. | APSH] | APs[o] | D1
VGH1 L | VGH1_L | VGH1 L | VGH1_t~| VGLI'L_ | VGLI.L. || VGL1 L_ | VGL1_L
Parameter 7th | R\W | "pumy | “pyiz | oivir) | pivior o ow@” | byl oivii” | piviop | €
VGH1 R | VGH1_R | VGH1_R | VGH1.R.| VGL1 R | VGLL'R |} VGL1_R | VGL1_R
Parameter 8th RW | "o | oivizl | oivig | Zowiopl ovigl |“.ovizl | oiviy | piviep | PP
VGH2 L | VGH2_L | VGH2'L )| VGH2 L | VGL2_L_-|. VGL2_L_ | VGL2_L_ | VGL2_L_
Parameter 9th RW | "bivEl | oivizl | oivl | o] DIV[3] DIV2] DIV[1] DIV[0] 67
VGH2 R | VGH2 R | VGH2 R | VGH2 R |[VGL2 R-[.VGL2 R | VGL2_ R | VGL2_R
Parameter 10th | RW | "y | " pivig) |4 pivisl 4 pivio) | .ovigl | bivizl | bivia) | piviol I
VGH3_L | VGH3_L | VGH3_L | VGH3 L | VGL3'L_ | VGL3_L_ | VGL3_L_ | VGL3_L
Parameter 11h | RW | "y | piygr | owva] | owore| owiE | ovizl” | oy | owvig | 3B
VGH3 R | VGH3_R | VGH3_R | VGH3'R | VGL3 R | VGL3_R | VGL3 R | VGL3_R
Parameter 12h | RW | "pym | “pivgp | Lbivii] | ool | pivizl | ol | bivii] | biviol 33
VGH4 L | VGH4_ L | VGH4_L°|\VGH4 L | VGL4_L_ | VGL4 L_ | VGL4_L_ | VGL4_L_
Parameter 13h | RIW | "1,y |\ piviz) o piviar. | Do) DIV[3] DIV[Z] DIV[1] DIV[0] 1
VGH4 R-| VGH4 R | VGH4.R-| VGH4 R | VGL4 R | VGL4 R | VGL4 R | VGL4 R
Parameter 14h | RIW | "y |\ piviz) | oivial | biviol | bivigl | oivigl | DIviil | DIviol 1
VGH5_L._| VGH5_L | VGH5_L |“WGH5_L | VGL5_L_ | VGL5_L_ | VGL5_L_ | VGL5_L
Parameter 15h | RIW L"p v 1 vz | /onvgg | oviol | oval” | oiviz | owva | o | ©°
VGH5 R>| VGH5 R | VGH5 R | VGH5_R | VGL5_R | VGL5_R | VGL5_R | VGL5_R
Parameter 16h | RW " "5y | vz | oivit] | oiviol | oivgl | ol | ovii | oivig | 9°
This command is used to set related setting of power.
- VBTHS[3:0] The voltage adjustment of VGH.
- FBOFF VGH must be 0
VBTHS[3:0] | VGH Voltage | VBTHS[3:0] |VGH Voltage| VBTHS[3:0] | VGH Voltage
(Hex) V) (Hex) V) (Hex) (V)
0 10 4 14 8 18
1 11 5 15 9 18
2 12 6 16 A 18
3 13 7 17 B~F 18
- VBTLS[3:0] The voltage adjustment of VGL.
- FBOFF_VGL must be 0
Description VBTLS[3:0] | VGL Voltage | VBTLS[3:0] | VGL Voltage | VBTLS[3:0] | VGL Voltage
(Hex) (V) (Hex) (V) (Hex) V)
0 -7 4 -11 8 -15
1 -8 5 -12 9 -15
2 -9 6 -13 A -15
3 -10 7 -14 B~F -15
- FBOFF_VGH Enable VGH feedback detect function.
-1 Disable VGH feedback voltage detection. Output voltage = 15V
-0 Enable VGH feedback voltage detection. Output voltage = VBTHS
- FBOFF_VGL Enable VGL feedback detect function.
-1 Disable VGL feedback voltage detection. Output voltage = -10V.
-0 Enable VGL feedback voltage detection. Output voltage = VBTLS.
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Description

- VRP[5:0]/VRN[5:0]

- VSNROUT= {Decimal (VRH [5:0]

Specify the VSPROUT/VSNROUT voltage.
- VSPROUT= {Decimal (VRH [5:0]) x0.05+3.3} x (VREF/4.8) if VREF [4] =O0.
x0.05+3.3} x (VREF/5.6) if VREF [4] =1.

VRP[5:0] | VSPROUT | VRP[5:0] | VSPROUT | VRP[5:0] | VSPROUT
VRN[5:0] | [VSNROUT| | VRN[5:0] | [VSNROUT|| VRN[5:0] ||VSNROUT|
(Hex) (V) (Hex) V) (Hex) V)
0 3.23 E 3.92 1C 4.60
1 3.28 F 3.97 1D 4.65
2 3.33 10 4.01 1E 4.70
3 3.38 11 4.06 1F* 4.70
4 3.43 12 4.11 20* 5.2
5 3.48 13 4.16 21 5.3
6 3.53 14 4.21 22* 5.4
7 3.57 15 4.26 23 55
8 3.62 16 4.31 24* 5.55
9 3.67 17 436 25 5.6
A 3.72 18 4.41 26* 5.65
B 3.77 19 4.46 27 5.7
C 3.82 1A 450 28 STOP
D 3.87 1B 455 29~3F STOP

Note: When VREF [4] =0, the.max voltage of VSPROUT/VSNROUT will be 4.7V/-4.7V.

- VGL_DET_EN Enable"VGL voltage Detect Function.

- 09h_01[3] = 1: VGL voltage Abnormal.
- 09h_01[3] =.0:-VGL voltage Normal.

- VGH_DET /EN. “Enable VGH voltage-Detect Function.
-09h_01[0].= 1’ 'VGH voltage Abnormal.
- 09h701][0]'=-0" VGH voltage Normal.

“NMGL_TURBO Enlarge VGL Voltage at FBOFF_VGL=1.
- 1. VGL=-15V
-0 VGL=-10V

VGH_TURBO Enlarge VGH Voltage at FBOFF_VGH=1.
-1 VGH=20V
-0 VGH=15VvV

This information contained herein is the exclusive property of Sitronix and shall not be distributed,
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Description

- APS[2:0] Adjust power bias current of all regulator voltage.
APS[2:0] Bias Current
0 0 0 Stop
0 0 1 Small
0 1 0 Medium Small
0 1 1 Medium Large
1 0 0 Large
others Setting Invalid

- VGH1_L_DIV[3:0]
- VGH1_R_DIV[3:0]
- VGH2_L_DIV[3:0]
- VGH2_R_DIV[3:0]
- VGH3_L_DIV[3:0]
- VGH3_R_DIV[3:0]
- VGH4_L_DIV[3:0]
- VGH4_R_DIV[3:0]
- VGH5_L_DIV[3:0]
- VGH5_R_DIV[3:0]
- VGL1_L_DIV[3:0]
- VGL1_R_DIV[3:0]
- VGL2_L_DIV[3:0]
- VGL2_R_DIV[3:0]
- VGL3_L_DIV[3:0]
- VGL3_R_DIV[3:0]
- VGL4_L DIV[3:0]
- VGL4_R ‘DIV[3:0]
A/GL5"L.DIV[3:0]
“VGL5_R DIV[3:0]

Specify left side VGH stage 1 pumping frequency.

Specify right side VGH stage 1-pumping frequency.

Specify left side VGH stage.2 pumping frequency.

Specify right side VGH'stage 2 pumping frequency.

Specify left side VGH. stage 3 pumping frequency.

Specify right side VGH stage 3 pumping-frequency.

Specify left side VGH stage 4 pumping. frequency.

Specify right side VGH stage 4 pumping frequency.

Specify left side VGH stage-5 pumping frequency.

Specify right side VGH stage 5 pumping frequency.

Specify left side VGL.stage 1l pumping frequency.
Specify-right side VGL stage 1 pumping frequency.
Specify left side VGL.stage 2 pumping frequency.
Specify right side VGL stage 2 pumping frequency.
Specify left side VGL stage 3 pumping frequency.
Specify right'side VGL stage 3 pumping frequency.
Specify left side VGL stage 4 pumping frequency.
Specify.right side VGL stage 4 pumping frequency.
Specify left side VGL stage 5 pumping frequency.
Specify right side VGL stage 5 pumping frequency.

VGH1/2/3/4/5_DIV[3:0]
VGL1/2/3/4/5_DIV[3:0]

Frequency (MHz)

0 0 0

0

36

18

12

9

7.2

6

5.1

4.5

4

3.6

3.3

3

2.6

2.1

1.8

N R R === =] =]=]

Rk klk|lolo|lo|o|k|k|k|k|lololo
Rk |o|lo|k|k|lo|lok|k|lo|lo|k|k|o

F|o|k|o|k|o|r|o|r|o|rk|o|rk ol

1.5
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6.2.63 SETID (C3h)

C3H SETID
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX

Command W 1 1 0 0 0 0 1 1 C3
Parameter 1st R/W ID1[7] ID1[6] ID1[5] ID1[4] ID1[3] ID1[2] ID1[1] ID1[0] 38
Parameter 2nd R/W ID2[7] ID2[6] ID2[5] ID2[4] ID2[3] ID2[2] ID2[1] ID2[0] 21
Parameter 3rd R/W ID3[7] ID3[6] ID3[5] ID3[4] ID3[3] ID3[2] ID3[1] ID3[0] 1F
Parameter 4th R X X X X X 'D—E']ME[ 'D—Tl']ME[ 'D—B']ME[ 00

This command is used for setting ID.

- ID1[7:0] / ID2[7:0] / ID3[7:0] SetID1/I1D2 /ID3respectively
- 04h / DAh / DBh / DEh change correspondingly

- ID_TIME[2:0] Read ID OTP programming times.

Description ID_TIME[2:0] OTP Programming times
0 NO OTRPED
1 1
2 2
3 3
4 4

6.2.64 SETDDB (C4h)

C4H SETDBB

R/W D7 D6 D5 D4 D3 D2 D1 DO HEX

Command W 1 1 0 0 0 1 0 0 C4

Parameter 1st R/AV. | DDB1[7] | DDB1[6] | DDB1[5] | DDB1[4] | DDB1[3] | DDB1[2] | DDB1[l] | DDB1[0] | 00

Parameter 2nd R/W | DDB2[7] | DDB2[6] | DDB2[5] | DDB2[4] | DDB2[3] | DDB2[2] | DDB2[1] | DDB2[0] | 00

Parameter 3rd R/W | DDB3[7] | DDB3[6] | DDB3[5] | DDB3[4] | DDB3[3] | DDB3[2] | DDB3[1] | DDB3[0] | 00

Parameter 4th R/W | DDB4[7] | DDB4[6] | DDB4[5] | DDB4[4] | DDB4[3] | DDB4[2] | DDB4[1] | DDB4[0] | 00

This command is used to set CMD DDB1~4 value.

Description
- DDB1[7:0] ~ DDBA4[7:0] Set DDB1 ~ DDBA4.
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6.2.65 SETECO (C6h)
C6H SETECO
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command W 1 1 0 0 0 1 1 0 C6

Parameter 1st R/W | Ecoo[7] | Ecool6] | Ecoo[s] | Ecoo[4] | Ecoo[3] | Ecoo[2]. | ECOO[1) | ECoojo] | 01

Parameter 2nd R/W | Eco1[7] | Eco1[6] | Eco1[5] | ECco1[4] | Eco1[3] | Ecoif2] | Ecoi[l] | ECo1io] | 00

Parameter 3rd R/W | Eco2[7] | Ecozl6] | ECO2[5] | ECO2[4] | ECO2[3] | ECo2[2] | ECO2[1] | ECO2[0] | CF

Parameter 4th R/W | ECO3[7] | ECO3[6] | ECO3[5] | ECO3[4] | ECO3[3] | ECO3[2] | ECO3[1] | ECO3[0] FF

Parameter 5th R/W | Eco4[7] | Eco4i6] | ECo4[5] | ECO4[4] | ECO4[3] | Eco4[2] | ECO4[1] | ECo40] | 00

Parameter 6th R\W | Ecos[7] | Ecosie) | Ecos[s] | ECOs[4] | ECOS[3] || “ECO5[2] | ECOSs[1] | ECOs[0] | FF
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This command is used to control ECO register.

- ECO0[2] VGL_DET_SELO_INV (1:0ff, 0:0n)
- ECO0[6:3] VGL_DET_SEL4~VGL_DET_SEL1 (1:0n, 0:0ff)
- Control VGL detected voltage

VGL Detected Voltage (V)
VGL_DET_SEL4 | VGL_DET_SEL3 | VGL_DET_SEL2 | VGL_DET_SEL1 [VGL_DET_SELO_INV

- - - - - - - - - - - VREF=4.5V VREF=4.8V

0 0 0 0 0 =70 -7.5

0 0 0 1 1 -7.5 -8.0

0 0 1 0 1 -8.0 -8.5

0 1 0 0 1 -8.5 -9.0

1 0 0 0 1 -9.0 -9.5

- ECO1[1] VGHL_PUMPING_DIV4_EN
-1 VGH and VGL pumping frequency divided by 4 @ VGHL.PUMPING_DIV_EN=1.
-0 VGH and VGL pumping frequency-divided by 2 @ VGHL \PUMPING_DIV_EN=1.

- ECO1[6] VGHL_PUMPING_DIV_EN
-1 Enable VGH and VGL pumping frequency divided-function.

- ECO2[4] VSP_DET<EN
-1 Enable VSP_detection function
" Clh 5th parameter \SRS[3:0] to.fine(tune VSP detection voltage.

- ECO2[5] / VSN \DET_EN
Description -1 Enable VSNidetection function
' C6éh6th parameter ECQ5[5:0] to fine tune VSN detection voltage.

~ECO2[7]", MIPI_STOP_ALL GH_EN_BAR
- Source/VCOM pull GND‘and GIP all gate high @ MIPI Stop

-\ECO4[1:0] TCON_CLK_DIV[1:0] - Control TCON clock.

ECOA4[1:0] 0SC (MHz) SD_LE (ns)
00 36 324
01 9 1332
10 6 1992
11 45 2664

. ECO4[7:5] VGH_DET _SEL2, VGH_DET SEL1, VGH_DET_SELO
- Control VGH detected voltage

VGH_DET_SEL2|VGH_DET_SEL1 | VGH_DET_SELO | VGH Detected Voltage (V)

0 0 0 9
0 0 1 11
0 1 0 13
1 0 0 15

- ECO5[5:0] VSN _DET_LEVEL_SELJ[5:0] - Fine tune VSN detected voltage
*  0x20h is about -4.0v.
*  Ox3Fhis about -2.3v.
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6.2.66 SETIO (C7h)
C7H SETIO
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command w 1 1 0 0 0 1 1 1 C7
Parameter 1st R/W PWEA—O X INVPWM VOUET—O HOUET—O X X X 00
V_DELA | V_DELA | V_DELA H.DELA. |“-H_DELA | H_DELA
Parameter 2nd R/W X V(2] Y] V(0] X Y[2] Y] Y[0] 00
This command is used to set I/O related register.
- PWM_OE PWM output CABC PWM signal.
-1 Enable CABC PWM signal.
-0 Disable CABC PWM signal.
- INVPWM Inverse polarity of CABC PWM signal.
-1 CABC PWM signal is inversed.
-0 Original CABC PWM signal.
- VOUT_OE VOUT pin output frame synchronization signal.
- HOUT_OE HOUT pin.output horizontal.synchronization signal.
- V_DELAY][2:0]._Specify Vertical Sync:.delay time.
V_DELAY[2:0] Delay time (ns)
Description L 0
P 1 1666
2 3332
3 4998
4 6664
5 8330
6 9996
7 11662
- H_DELAY[2:0] Specify horizontal sync delay time.
H_DELAY[2:0] Delay time (ns)
0 0
1 1666
2 3332
3 4998
4 6664
5 8330
6 9996
7 11662
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6.2.67 SETCABC (C8h)

C8H SETCABC
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command W 1 1 0 0 1 0 0 0 C8
Parameter 1st R/W X PW['\Z"]D'V PW['\l/']D'V PW['\S]D'V X X X X 10
PWM_PE | PWM_PE | PWM_PE | PWM_PE | PWM_PE |-PWM_PE | PWM_PE | PWM_PE
Parameter 2nd | R\W | "oio5171 | riopje] | riopfs] | riobp] | riobig] (|CRIODI2] | rRiopl] | riobp] | “°
This command is used to set CABC related register.
- PWMDIV[2:0] CABC PWM Frequency Fpwmrcontrol.
PWMDIV[2:0] PWM Fpwm
0 Fosc/l
1 Fosc/2
2 Foscl4
3 Fosc/8
- 4 Fosc/16
Description
- PWMPERIODJ[7:0] CABC PWM output frequency control.
PWMPERIODJ[7:0] PWM frequency
0 Fpwm/1
1 Fpwm/1
2 Fpwm/2
3.F prrﬁ/127
6.2.68 SETCLOCK (CBh)
CBH SETCLOCK
RIW D7 D6 D5 D4 D3 D2 D1 DO HEX
Command W 1 1 0 0 1 0 1 1 CB
OSC_DI | FORCE_ | FORCE_ | FORCE
Parameter 1st R/W 3 uLP[2] | ULPA] ULP[O] X FRADJ[2] | FRADJ[1] | FRADJ[O] 03
This command is used to set OSC related register.
- OSC_DIV2 Halve PWM Frequency
-1 Halve PWM Frequency
-0 Not Halve PWM Frequency
- FORCE_ULP Enter ULP Mode
-5 Enter ULP Mode
- Leave ULP Mode by HWRESET only
Description - FRADJ[2:0] Adjust internal oscillator frequency (Fosc).
- 100% OSC = 36MHz
FRADJ Internal oscillator frequency
0 0 0 50%
0 0 1 67%
0 1 0 83%
0 1 1 100%
1 0 0 116%
1 0 1 133%
1 1 0 150%
1 1 1 167%
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6.2.69 SETPANEL (CCh)

CCH

SETPANEL

Command

R/W D7 D6 D5 D4 D3 D2

D1

DO HEX

w 1 1 0 0 1 1

Parameter 1st

RIW « < SS_PAN | GS/PAN

X EL EL

REV_PA | BGR_PA

NEL

NEL 00

Description

This command is used to set display related register.

- SS_PANEL Reverse the source scan direction.
-1 enable reverse the source scan direction.
-0 normal scan direction from S1->S1440.

- GS_PANEL Reverse the vertical scan direction.
-1 Enable reverse the vertical scan direction.
-0 Normal vertical scan direction.

- REV_PANEL Reverse the source polarity.
-1 Normally black panel
-0 Normally white panel.

- BGR_PANEL : reversethe source:mapping direction with RGB.
-1 S1:52:S3.=1B0:0G0: (RO
-0 S1:52:S3=fR0: d50: BO

This information contained herein is the exclusive property of Sitronix and shall not be distributed,
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6.2.70 DGC_R (CDh)
CDH DGC R
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command W 1 1 0 0 1 1 0 1 CD
Parameter 1st R/W X X X X X X X DGC_EN | 00
DGC_LU | DGC_LU | DGC_LU | DGC_LU | DGC_LU | DGC LU-|-DGC_LU | DGC_LU
Parameter 2nd W | 1t roof7] | T RoO[] | T ROO[S] | T ROOM4] | T ROO[3] | T RGOR)|T ROO[] | T ROo) | 80
DGC LU | DGC_LU | DGC_LU | DGC_LU | DGC_LU |-DGCLU-| DGC_LU | DGC_LU
Parameter 3rd W | 1 Roi[7] | T rO1j6] | T ROi[s] | T RO14] | T ROE] /T ROAP] | T ROi[y] | T Rojo) | 80
DGC LU | DGC_LU | DGC_LU | DGC_LU | DGC LU. | BGC LU | DGC_LU | DGC_LU
Parameter 4th W | 1 Rrozi7] | T RO26] | T RO2[5] | T RO2[4] | T RO2[3] |- T-R02[2] | T RO2[1] | T ROz | 8O
DGC LU | DGC_LU | DGC_LU | DGC_LU.| DGC.LU | DGC_LU, | DGC_LU | DGC_LU
Parameter 10th W | v Rog[7] | T Rog[6] | T RO8[5] | T ROB[4) [T RO8[3] | T RO8[2] | T Ro8[] | T Ros) | 89
DGC_LU | DGC_LU | DGC_LU | DGC_LU-|"DGC LU | DGC-LU"[.DGC_LU | DGC_LU
Parameter 11th W | 1 Roo[7] | T RO9I6] | T RO9[5] | T RO9[4) [T RO9[3] | T.ROS[2] ). T Ro9[1] | T Roopo) | 80
DGC LU | DGC_LU | DGC_LU | DGC_LU. | DGC LU |"DGC.LU [.DGC LU | DGC_LU
Parameter 12th | W | ;' gigi) | T rios] | T RIOB)| T.R10[4] | T RI0@E] [ TRI0R] | T Rioq] | T riop) | 80
DGC_LU | DGC_LU | DGC LU | DGC_LU | DGC_LU_| DGC.LU | DGC_LU | DGC_LU
Parameter 13th W | T R1a[7) | T R1A6] | T RIS | TIR1AM] |/TRTAE T RIAR) | T RIAA] | T RIA[) | 8O
DGC_LU | DGC_LU_| DGC_LU | DGC.LU | DGE-LU | DGC LU | DGC_LU | DGC_LU
Parameter 20th | W | 1 pigr7) | T Rigfe].| T-Rig[5] | T R18[4) | T RiB[3] | T Ris[2] | T Rig | T Rig) | 80
DGC LU | DGC.LU | DGCLU | DGC_LU |.DGC LU | DGC_LU | DGC_LU | DGC_LU
Parameter 21th W | 7 Rio[7 | TR19[6] | T_RI9[5] | T RI9[]|.T Ri9[3] | T Rio[2] | T Riop] | T Riofo) | 80
DGC_LU | DGC.LU |.DGC_LU-|-DGC_LU | DGC LU | DGC_LU | DGC_LU | DGC_LU
Parameter 22th | W | 1 gooi1 |\t raos]| T R20[s) | T.R20M4] | T R20[3] | T R202] | T Roo] | T Roop) | 80
| DGC/LU-| DGC.LU | DGC_LU-|.DGC LU | DGC_LU | DGC_LU | DGC_LU | DGC_LU
Parameter 23th | W: | 1 g5 |7 \Ro1[6] | T RoA[S) [T Roa4] | T RoA3] | T R2A[2) | T RoAf) | T Roao) | 80
DGC LU | DGC_LU | DGC.LU | DGC_LU | DGC_LU | DGC_LU | DGC_LU | DGC_LU
Parameter 30th W\ T R28[7)| T_R28[6] |.T Re8[5] | T Re8[4] | T_Res[3] | T Res[2) | T Res[] | T Rasjo) | S0
DGC_LU | DGC.LU |. DGC_LU | DGC LU | DGC LU | DGC_LU | DGC_LU | DGC_LU
Parameter 31th W | T'R97] | T R29[6] |'T R29[5] | T R29[4] | T Ro9[3] | T Ro9[2] | T Roop] | T Roop) | 80
DGC LU | DGC_LU }['DGC_LU | DGC_LU | DGC LU | DGC_LU | DGC_LU | DGC_LU
Parameter 32th-— | W "3 pa571 | T raos]"| T R3o[s) | T Rso4] | T R30[3] | T R3o] | T Raoi) | T Raop) | 80
DGC LU | DGC_LU | DGC_LU | DGC LU | DGC_LU | DGC LU | DGC_LU | DGC_LU
Parameter 33th W™ | T R31[7] | T R316 | T R31[5) | T _R314] | T R3L3] | T R31[2] | T Rai[y | T Rraio | 8O
DGC LU | DGC_LU | DGC_LU | DGC LU | DGC_LU | DGC LU | DGC_LU | DGC_LU
Parameter 34th W | 1 Rrazi7; | T R326 | T R3ZS) | T RS2[4] | T R323] | T R32[) | T Rz | T Razpo) | 8O
This command is used to set Red color digital gamma.
- DGC_EN Control digital gamma function.
-1 Enable digital gamma function.
-0 Disable digital gamma function.
- DGC_LUT_RO0O0 [7:0] ~DGC_LUT_R32[7:0] Red color digital gamma LUT table.
Description
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ke 720RGB x 2047 dot with 16.7M color ST7703l
6.2.71 DGC_G (CEh)
CEH DGC_G
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command w 1 1 0 0 1 1 1 0 CE
parameter 151 | W_| O | e | o e | P | T | Py | 80
parameter 20| w_| PGSty | PSS ToeCLy TeC Ly [Eec i Toag o Teec iy Toeciie | ao
parameter 31a_| W_| Peciky | PGl [ Bee T oee L oo TR by [ Poct [ 2osts | a0
parameter 4| W | B e e T e [ oot | Pt | P | 80
Parameter 10| W | B | O e o ey | Pomn | Pt | Doy | 80
Parameter 1110 | w_| Do | PSSt T Ge L oo T T Bee L Bee o Beoy | 2o | a0
Parameter 12| W_| Do | B e e e e oo | Py | o0
Parameter 13| w_| B | B e T Bee e oee | PSSt | Dy | o0
parameter 1911_| W_| D | B e e | o | O | vy | Sy | ®0
Parameter 20th | W TDfGClBIIl?J] TD_GGCfngeKsJ] 'I?_GGCEL_QIEE] TDfGC:L—gL[zliJ] TDfGCl_glfsl’J] TDfGCl_glflzJ] 'I?_GGC:L_QIE]L.J] 'I?_GGC:L_QIESJ] 80
Parameter 2100 | W] B e e e e | PSS | 2o | Py | 0
parameter 2200 | W_| Dot | e e e e oot | PSSt | Py | o0
Parameter 30| W | Py | Tt | Sty | P | P | O | ooy | Pt | 80
Parameter s1in_| W | ool [ Oy TBee LU Eee L [ Bocty [ oecty T ooty [ oo | a0
Parameter 320 | W | Sty | Bt B e oot oot T ees iy [ oSsi | a0
paremeter 331 W | ¥y | s | Foui | mas | Foui | vers | #oui | remn %
This command is used to set Green color digital gamma.
Description - DGC_LUT_GO00[7:0] ~DGC_LUT_G32[7:0] Green color digital gamma LUT table.
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720RGB x 2047 dot with 16.7M color
IBIEFRRINBBRASE] ST7 7 O 3 l
6.2.72 DGC_B (CFh)
CFH DGC B
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command W 1 1 0 0 1 1 1 1 CF
DGC LU | DGC_LU | DGC_LU | DGC LU | DGC_LU | DGC LU.| DGG-LU | DGC_LU
Parameter 1st W | 1 Boor7] | T Booje] | T BOos] | T Boof4] | T Boo3] | T Boop). |.ToBoo | T soojo] | 8O
DGC LU | DGC_LU | DGC_LU | DGC LU | DGC_LU | DGC LU. |-DGC_LU | DGC_LU
Parameter 2nd W | 1 Boi[7] | T Bo1je] | T BO[5] | T BO1[4] | T BO3] | T BOi[2)} T Boi[y | T Boijo] | SO
DGC LU | DGC_LU | DGC_LU | DGC LU | DGC.LU [ DGC.LU | DGC_LU | DGC_LU
Parameter 3rd W | 1 Bo27) | T BOZI6] | T BOZ2[5] | T Bo2[4] | T BO2IS] | T BO2[2] | T Bo2[1] | T BOZO) | 8O
DGC LU | DGC_LU | DGC_LU | DGC_LU | DGG LU | DGC LU | DGC_LU | DGC_LU
Parameter 4th W | 1 Bo3[7] | T BO3[6] | T BO3[5] | T BO3M4] | T.BO3[] T BO3[2] | T BO3[y | T Boa) | 89
DGC LU | DGC_LU | DGC_LU | DGC LU |-DGC.LU | DGC LU | DGC LU | DGC_LU
Parameter 10th W | 1 Boor7] | T Bo9je] | T BO9[s] | T Bo9[A) | T.Bo93] | T B[] | T Boo[y | T Bogjoy | 8O
DGC LU | DGC_LU | DGC_LU | DGC.LU |-DGC_LU | DGC-LU-| DGC_LU | DGC_LU
Parameter 11th | W | 57571 | 1 Bio[] | T B10[5] | T-BTo[4]"| T Bi0[3] | T Biofz] | T BIo[1 | T Biojo] | 80
DGC_LU | DGC_LU | DGC_LU-| DGC.LU"| DGC_LU-[-DGC_LU | DGC_LU | DGC_LU
Parameter 12th W | 1 814[7] | T B1i[6] | T BIAE)| T.BHAM] | T BIAE] |NTuBil] | T Bii[) | T Bidjo] | 8O
_ DGC_LU | DGC_LU | DGG_LU | DGC_LU |,DGC_LU |-DGC LU | DGC_LU | DGC_LU
Parameter 13th Wl 1 B127) | T B12]6] LT B12[5) | T B124] || T B12i3] 1T B12[2] | T BI2[ | T B12[0) | 8O
DGC LU | DGC_LU | DGC_LU | DGC/LU. | DGE LU | DGC LU | DGC LU | DGC_LU
Parameter 19th W | 1 gig7] | T B8] |\TiB18[5] | T B84l | T BigE] | T B1s2] | T Bisy | T Bigjo] | S°
DGC LU | DGG.LU| DGC LU | DGC_LU| DGC LU | DGC LU | DGC_LU | DGC_LU
Parameter 20th W | 7 B19[7] |-T_B19[6] | T Bio[s)|. T.B10[4] | T BIo[3] | T BIo[2] | T Blop) | T Biof) | 8O
DGC_LU |-DGC_LU| DGC_LU }.DGC LU | DGC_LU | DGC LU | DGC_LU | DGC_LU
Parameter 21th W | 7 B20[7] |- T.B20[6] | T BZ0[5) | T B20[4] | T _B20[3] | T B20[2] | T B2o[] | T B2ofo) | SO
DGC_LU |"DGG.LU | DGC_LU_|. DGC_LU | DGC_LU | DGC_LU | DGC_LU | DGC_LU
Parameter 22th W | 1 B2i[q] | T.B21[6] | T B2A[5) |.T B214] | T B243] | T B2i[2] | T B2i[ | T B21[0] | SO
DGC_LU-| DGC.LU | DGC LU | DGC LU | DGC_LU | DGC LU | DGC_LU | DGC_LU
Parameter 30th W "7 B29[7] | T B29[6] | T B29[5] | T B29[4] | T B29[3] | T B29[2] | T Boo[] | T Boofo] | S0
DGC LU | DGCG.LU | DGC LU | DGC LU | DGC_LU | DGC LU | DGC_LU | DGC_LU
Parameter 31th | W' |\15357) | T Baoje] |7 B30[5] | T B304 | T B30[3] | T B3o[2] | T B3on] | T Baojo) | 8O0
DGC LU | DGC_LU"| DGC_LU | DGC LU | DGC_LU | DGC LU | DGC_LU | DGC_LU
Parameter 32th~ "} W' | 153171 | T Baije] | T B3i[5] | T Bai4] | T B33] | T B3i[] | T Baip] | T Baijo] | 8O
DGC LU | DGC_LU | DGC_LU | DGC_LU | DGC_LU | DGC LU | DGC_LU | DGC_LU
Parameter 33th W | v B32[7) | T B32(6 | T B32[5) | T B324] | T B323] | T B32[2] | T B32[1) | T Baz[o) | SO
This command is used to set Blue color digital gamma.
Description . DGC_LUT _BO00 [7:0] ~DGC_LUT B32[7:0] Blue color digital gamma LUT table.
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P10 720RGB x 2047 dot with 16.7M color ST7703]
6.2.73 SETGAMMA (EOh)
EOH SETGAMMA
R/W D7 D6 D5 D4 D3 D2 D1l DO HEX

Command W 1 1 0 0 0 0 0 EO
Parameter 1st R/W X PVRO[5] | PVRO[4] | PVRO[3] | PVRO[2] . ‘PVRO[1] | PVRO[0] 00
Parameter 2nd R/W X PVR1[5] | PVR1[4] | PVR1[3] | PVR1[2]..| PVRI1[1] | PVR1[0] 11
Parameter 3rd R/W X PVR2[5] | PVR2[4] | PVR2[3] /|~PVR2[2] | PVR2[1] | PVR2[0] 17
Parameter 4th R/W X PVR3[5] | PVR3[4] | PVR3[3]. | PVR3[2] | PVR3[1] | PVR3[0] 2C
Parameter 5th R/W X PVR4[5] | PVR4[4] |/PVRA[3]\[“PVR4[2] | PVR4[1] | PVR40] 32

Parameter 6th R/W X PVR5[5] | PVR5[4]( | -PVR5[3] PVR5[2] PVR5[1] PVR5[0] 3F

Parameter 7th R/W PPRO[6] | PPRO[5] | PPRO[4] ‘|~ PPRO[3] | PPRO[2] \| PPRO[1] | PPRO[O] 49

Parameter 8th R/W PPR1[6] | PPR1[5] | PPR1[4}-|“PPR1[3] | PPRi[2]\[\ PPR1[1] | PPR1[0] | 3E

Parameter 9th R/W X X PPKO[4]. | “PPKO[3] | -PPKO[2] |\ PPKO[1] | PPKO[0] 07

Parameter 10th R/W PPK1[4] ¥ PPK1[3].-|. PPK1[2] [“PPK1[1] | PPK1[0] oD

Parameter 11th | R/W PPK2[4] | PPK2[3] [\PPK2[2] | PPK2[1] | PPK2[0] | OE

Parameter 12th R/W PPK3[4] PPK3[3] PPK3[2] PPK3[1] PPK3[0] 12

Parameter 13th R/W PPKA4[4] | PPKA[3] | PPK4[2] | PPKA[l] | PPK4[0] 13

Parameter 14th R/W PPK5[4] PPK5[3] PPK5[2] PPK5[1] PPKS5[0] 11

Parameter 15th R/W PPK6[4]".| PPK6[3] | PPK6[2] | PPK6[1] | PPK6[0] 13

XXX | X | XX | X

Parameter 16th R/W PPK7[4] | _PPK7[3] | PPK7[2] | PPK7[1] | PPK7[0] 10

Parameter 17th R/W X PPK8[4] PPK8[3] PPK8[2] PPK8[1] PPK8[0] 17

Parameter 18th | R/W NVRO[5]~|-"NVRO[4] | NVRO[3] | NVRO[2] | NVRO[1] | NVRoO[0] | 00

Parameter 19th R/W NVR1[5] | NVR1[4] | NVR1[3] | NVR1[2] | NVR1[1] | NVR1[0] 11

Parameter 20th R/W NVR2[5] |"'NVR2[4] | NVR2[3] | NVR2[2] | NVR2[1] | NVR2[0] 17

Parameter 21st R/W NVR3[5] | NVR3[4] | NVR3[3] | NVR3[2] | NVR3[1] | NVR3[0] 2C

XX [X X PXOAXAX X [ X | X | X [X|X

Parameter 22nd R/W NVR4[5] | NVR4[4] | NVR4[3] | NVR4[2] | NVR4[1] | NVR4[0] 32

Parameter 23rd RV X NVR5[5] | NVR5[4] | NVR5[3] | NVR5[2] | NVR5[1] | NVR5[0] 3F

Parameter 24th | R/W NPRO[6] “| /NPRO[5] | NPRO[4] | NPRO[3] | NPRO[2] | NPRO[1] | NPRO[0] | 49

Parameter 25th R/W NPR1[6] | NPR1[5] | NPR1[4] | NPR1[3] | NPR1[2] | NPR1[1] | NPR1[0] 3E

Parameter 26th RIW X X NPKO[4] | NPKO[3] | NPKO[2] | NPKO[1] | NPKO[O] 07

Parameter 27th /~R/W NPK1[4] | NPK1[3] | NPK1[2] | NPK1[1] | NPKi[o] | OD

Parameter 28th R/W NPK2[4] | NPK2[3] | NPK2[2] | NPK2[1] | NPK2[0] OE

Parameter 29th R/W NPK3[4] | NPK3[3] | NPK3[2] | NPK3[1] | NPK3[0] 12

Parameter 30th R/W NPK4[4] | NPK4[3] | NPK4[2] | NPK4[1] | NPKA4[0] 13

Parameter 31st R/W NPK5[4] | NPK5[3] NPK5[2] NPK5[1] NPK5[0] 11

Parameter 32nd R/W NPK6[4] | NPK6[3] | NPK6[2] | NPK6[1] | NPK6[0] 13

Parameter 33rd | R/W NPK7[4] | NPK7[3] | NPK7[2] | NPK7[1] | NPK7[0] | 10

XX XXX XXX XXX PXXPXAXAX XX [ XXX [X[X|X[X[X|X|X[X|X|X[X|X]|X|[F

X [ X [ XX | X [X|X]|X
X [ X [X | X | X [X|X]|X

Parameter 34th R/W NPKS8[4] | NPK8[3] | NPK8[2] | NPKS8[1] | NPKS[0] 17

This command is used to set the gray scale voltage to adjust the gamma characteristics of the

Description TET panel.
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a-Si TFT LCD Single Chip Driver
720RGB x 2047 dot with 16.7M color

ST7703l

6.2.74 SETEQ (E3h)

E3H SETEQ
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command W 1 1 1 0 0 0 1 1 E3
Parameter 1st | R/W PN(7)]EQ[ PN(g]EQ[ PN(5)]EQ[ PN(z]EQ[ PN(;}EQ[ PN(Z)]EQ[ PN(l)]EQ[ PN(S]EQ[ 00
Parameter 2nd | RAW NN(7)]EQ[ NN(g]EQ[ PE(5)]EQ[ NN(z]EQ[ NN(;}EQ[ NN(Z)]EQ[ NN(l)]EQ[ NN(S]EQ[ 00
PEQGND | PEQGND | PEQGND | PEQGND | PEQGND | PEQGND | PEQGND | PEQGND
Parameter 3rd | R/W 71 6] i5] 4] i3] o] 1] (0] 03
NEQGN | NEQGN | NEQGN | NEQGN | NEQGN-.| INEQGN | NEQGN | NEQGN
Parameter 4th | R/IW D[7] D[6] D[5] D[4] D[3] D[2] D[1] D[0] o3
Parameter 5th | RAW PE(%/CI[ PE%}/CI[ PE%}/CI[ PE(ﬁ}/Cl[ PE(%}/CI[ PE(giVCI[ PE?}/CI[ PE%}/CI[ 03
Parameter 6th | RAW NE(%/CI[ NE%}/CI[ NE%}/CI[ NE(‘Q‘}/CI[ NEQ3}/CI[ NE(g]VCI[ NE?}/CI[ NE%}/CI[ 03
PEQVCI1 | PEQVCI1 | PEQVCIZ|.PEQVCI1 | PEQVCIL-| PEQVCI1 | PEQVCIL | PEQVCI1
Parameter 7th | R/W 7] 6] i5] 4] 3] ] 1] (0] 03
NEQVCI | NEQVCI | NEQVCI | NEQVCI | NEQVCI | "NEQVCI | NEQVCI | NEQVCI
Parameter 8th | R/W 1[7] 1[6] 1[5] 174] 1[3] 102] 101] 100] 03
Parameter 9th | R/W X X X X X X X X 00
Parameter 10th | R/W X X X X X X X X 00
Parameter 11th | R/W X 00
Parameter 12th | R/W X 00
ESD_DE
Parameter 13th | R\W | T_DATA E?E—EY\IH X X X X X X co
_WHITE -
SLPIN O | VEDIO_ | ESD_WH | ESD_DE | ESD_DE
Parameter 14th | R/W X X X PTION NO_CHE | ITE_.GND | T_TIME_ | T_TIME_ 14
CK_EN _EN SEL[1] SEL[0]

Description

This'command is used'to'set EQ related register.

=

U |

R

Wl

PEQWCI

PEQGHD)
GON

+ ¢ PHOEQ

. PNOEQ][7:0]

. NNOEQ[7:0]

. PEQGNDJ[7:0]
. NEQGNDI[7:0]
. PEQVCI[7:0]
. NEQVCI[7:0]
. PEQVCI1[7:0]
- NEQVCI1[7:0]

|

PEQUCH

NHOEQ 5 4

.
i
|

HEQUCI | , REQYCH |
i

Specify the temporal spacing between HSYNC and PEQGND.
Specify the temporal spacing between HSYNC and NEQGND.
Specify the source EQ GND period when Source up to positive voltage.
Specify the source EQ GND period when Source down to negative voltage.
Specify the source EQ VCI period when Source up to positive voltage.
Specify the source EQ VCI period when Source down to negative voltage.
Specify the temporal period of PEQVCIL1.
Specity the temporal period of NEQVCI1.

This information contained herein is the exclusive property of Sitronix and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Sitronix.

161/ 195
Version 2.0



~ — a-Si TFT LCD Single Chip Driver
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PNOEQ[7:0]

NNOEQ[7:0]

PEQGNDI7:0]

NEQGND[7:0] _

PEQVCI[7:0] EQ Period

NEQVCI[7:0]

PEQVCI1[7:0]

NEQVCI1[7:0]
0 0*4/Fosc
1 1*4/Fosc
2 2*4/Fosc
3 3*4/Fosc
FD 253*4/Fosc
FE 254*4/Fosc
FF 255*4/Fosc

- ESD_DET_DATA_WHITE Selectwhite-or black pattern-to protect GOA glass.

- ESD_WHITE_EN Enble ESD detection function.to protect GOA glass.

- At Sleep-Out State, IC-automatically displaying white or black pattern when MIPI-DSI is
interrupted or not sent.

- SLPIN_OPTION
-0 Need VSYNC (additional frame).after-Sleep-In command to display sleep-in blanking
Description frame/then:into-Sleep-In State.
-1 No-Need VSYNC (additional frame) after Sleep-In command to display sleep-in blanking
frame then.into Sleep-In"State.

- VEDIO NO_CHECK_EN " Enable vedio function detection.
- 0 . Enable vedio function.detection.
- 1. Disable vedio function detection, continually displaying white or black pattern after
sleep-out blanking frame without detecting if MIPI video comes or not

- ESD_WHITE_GND_EN Enable ESD white pattern scanning voltage pull ground.
f0Q Disable scanning voltage pull ground.
filg Enable scanning voltage pull ground.

- ESD_DET_TIME_SEL[1:0] ESD detection function period.

ESD_TIME_SEL[1:0] Period
0 0 frames
1 1 frames
2 2 frames
3 3 frames
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6.2.75 SETCOLOREN (E4h)

E4 H SETCOLOREN
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command W 1 1 1 0 0 1 0 0 E4
Parameter 1st | R/W X X X X X X X CE_}E/IAS o1
This command is to set color enhanment mode.
o - CE_MASK Enable / Disable the color enhanced mask function.
Description -0 Disable
-1 Enable
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6.2.76 SETCOLOREN (E5h)

E5H SETCOLOREN
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command W 1 1 1 0 0 1 0 1 E5
SP_LEV | SP_LEV
Parameter 1st | R/W L[] EL[0] CE_EN X X X X X 00
Parameter 2nd | R/W X X X X X X X X No
use

Parameter 3rd | RW X X X B'“ezf[l B'“‘i]—3[1 B'“‘f)]—3[1 Blue 3[9] | Blue 3[8] | 08

Parameter 4th | R/W | Blue_3[7] | Blue_3[6] | Blue_3[5] | Blue 3[4] | Blue_3[3] | Blue_3[2] | Blue_3[1] | Blue_3[0] | 32

Parameter 5th | R/W X X X B'UZ]—Z[l B'“ii—z[l B'“%]—z[l Blue_2[9] | Blue_2[8] | 1C

Parameter 6th R/W | Blue_2[7] | Blue_2[6] | Blue_2[5] | Blue_2[4]\| Blue_2[3] | Blue_2[2] |-Blue_2[1] | Blue_2[0] 71

Parameter 7th | RIW X X X B'”%l[l B'“i]—l[l B'“%]—l[l Blue_1[9] | Blue_1[8] | 1F

Parameter 8th | R/W | Blue_1[7] | Blue_1[6] | Blue_1[5] | Blue.1[4] | Blue=1[3] | Blue_1{2] | Blue_1[1] | Blue_1[0] 90

Parameter 9th R/W . . X Grelezr]_S[ Grelelri_i%[ Greleor]m_S[ Grese)]n_3[ Greg}n_:%[ 1E
Green_3[ | Green_3[.| Green_3[ | Green_3[ | Green=3[/| Green_3[ | Green_3[ | Green_3[
Parameter 10th | R/W 7 o] 5) 4] 3] 2] 1 0] CD
Parameter 11th | RW X P } Grelezr]_Z[ Grelelr]_Z[ Greleor}_Z[ Greg]n_Z[ Greg]n_Z[ 07
Green_2[ | Green_2[.| Green_2[ | Green_2[ | Green_2[ | Green_2[ | Green_2[ | Green_2[
Parameter 12th | R/W 7] o] 5] 41 3] 2] 1 0] 4C
Parameter 13th | R/W . » X Grelezr]_l[ Grelelri_l[ Greleor]m_l[ Grese)]n_l[ Greg}n_l[ 1E
Green_1[+| Green_1[ | Green_1[ | Green_1[ | Green_1[ | Green_1[ | Green_1[ | Green_1]
Parameter 14th | R/W 7 6] 5] 4] 3] 2] 1] 0] 06
Red_3[12 Red Red
Parameter 15th | R/W X X X ] 3[11] 3[10] Red _3[9] | Red _3[8] | 1F

Parameter 16th | R/MW. |“Red ~3[7] | Red _3[6].| Red _3[5] | Red _3[4] | Red _3[3] | Red _3[2] | Red _3[1] | Red _3[0] 66

Parameter 17th-{. R/W X X X _';[idz] _'g[eldl] _F;ﬁ%] Red 2[9] | Red 2[8] | 1E

Parameter 18th-| R/\W'| Red 2[7] | Red 2[6] | Red 2[5] | Red 2[4] | Red 2[3] | Red 2[2] | Red 2[1] | Red 2[0] | 2A
Red Red Red

Parameter 19th { R/W X X X 112] 111] 1[10] Red 1[9] | Red _1[8] 06

Parameter 20th | R/W | Red _1[7] | Red _1[6] | Red _1[5] | Red _1[4] | Red _1[3] | Red _1[2] | Red _1[1] | Red _1[0] | 70

This command is to set color enhanment mode.

- SP_LEVEL[1:0] Specify sharpness level.

SP_LEVEL[1:0] | Sharpness Level
0 No sharpness
1 Small
Description 2 Medium
3 Large

- CE_EN Enable the color enhanced function.

164/ 195

This information contained herein is the exclusive property of Sitronix and shall not be distributed, .
Version 2.0

reproduced, or disclosed in whole or in part without prior written permission of Sitronix.



~ — a-Si TFT LCD Single Chip Driver

720RGB x 2047 dot with 16.7M color
RIS FHRINBEIRASE ST7 7 O 3 l
6.2.77 SETGIP1 (E9h)
E9OH SETGIP1
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command W 1 1 1 0 1 0 0 1 E9
PANEL_ | PANEL . | PANEL_ | PANEL
Parameter 1st R/W | REF_EN X X X SEL[3] SELZ] SEL[] | SEL[0] 24
Parameter 2nd RIW x X X SHRO[12] | SHRO[11] |/SHRO[10] | SHRO[9] SHTO[S 00
Parameter 3rd R/MW | SHRO[7] | SHRO[6] | SHRO[5] | SHRO[4] { SHRO[3) |» SHRO[2] | SHRO[L] SH?O[O 00
Parameter 4th RIW X X X SHR1[12] | ‘SHR1[11] | SHR1[10] | SHRL[9] SHTl[S 00
Parameter 5th R/W | SHRI[7] | SHRI[6] | SHRI[5] | SHRI[A][“SHR1[3] | SHR1{Z] |, SHR1[1] SHTl[O 00
Parameter 6th R/ | SPON[7] | SPON[6] | SPON[5] |/SPON[4]’| SPON[3]_|“SPON2] |’ SPON[1] SPC]’N[O 00
Parameter 7th RIW SPO]FF[Y SPO]FF[G SPO]FF[S SPO]FF[4 SPO]FF[S SPO]FF[Z SPO]FF[l SPB)]FF[ 00
SHRO_1[ | SHRO_1[ |, SHRO_1[.| SHRO 1[ [ 'SHRO 2[ | SHRO_2[ | SHRO 2[ | SHRO_
Parameter 8th R/W 3) 2] 1 0] 3] 2] 1 2[0] 00
SHRO_3[ | SHRO/3[-| 'SHRO_3[ | SHRO.3[ | SHR1_1[ | SHR1_1[ | SHR1_1[ | SHR1_
Parameter 9th R/W 3) 2] 1 0 3] 2 1 1[0] 00
SHR1_2[ | SHR1.2[ | SHR1_2[ | SHR1.2[ | SHR1 3[ | SHR1_3[ | SHR1 3[ | SHR1_
Parameter 10th R/W 3] 2) 1] o 3] 2] 1 3[0] 00
Parameter 11th R/W | SHP[3] SHP[2] SHP[1] SHP[O] SCP[3] SCP[2] SCP[1] | scP[o] | 00
Parameter 12th R/W | CHR# CHR [6] CHR.[5] CHR [4] CHR [3] CHR [2] CHR[1] | CHR[O0] | 00
Parameter 13th R/W | CON{[7] [\ CON[6] | CONI[5]. |. CON[4] | CONI[3] | CON[2] | CON[1] | CONIO] | 02
Parameter 14th R/W | .COF{71~| .COF[6] | COR[5] | COF[4] | COF[3] | COF[2] | COF[1] | COF[0] | 02
Parameter 15th R/W. | _CHP[3] CHP[2] CHP[1] CHP[O0] CCP[3] CCP[2] CCP[1] CCP[0] | 00
USER G | USER G.|\USER G | USER G | USER G | USER G | USER_G | USER_
Parameter 16th RAN. | IP_.GATE | IP_GATE | IP_GATE | IP_GATE | IP_GATE | IP_GATE | IP_GATE | GIP_GA | 00
[7] [6] [5] [ [4] [ [3] [ [2] [ 1] [ TE[]
CGTS L[ | CGTS L[ | CGTS_L[ | CGTS L[ | CGTS_L[ | CGTS
Parameter 17th R/W X X 21 20 19] 18] 17] L[16]” 00
CGTS L[ | CGTS L[ | CGTS L[ | CGTS L[ | CGTS_L[ | CGTS L[ | CGTS_L[ | CGTS_
Parameter 18th R/W 15] 14] 13] 12] 11] 10] 9] L[] 00
CGTS_L[ | CGTS_L[ | CGTS_L[ | CGTS_L[ | CGTS_L[ | CGTS_L[ | CGTS_L[ | CGTS_
Parameter 19th R/W 7 6] 5] 4] 3] 2] 1 L[0] 00
CGTS_I
CGTS_IN | CGTS_IN | CGTS_IN | CGTS_IN | CGTS_IN -
Parameter 20th R/W X X V_L[21] V_L[20] V_L[9] V. L[i8] VL[] NVG_]L[l 00
CGTS_| | CGTS_IN | CGTS_IN | CGTS_IN | CGTS_IN | CGTS_IN | CGTS_IN | CGTS_I
Parameter 21st RW |\ sy | vira | vg | vz | v | v | vie | g | 99
CGTS_| | CGTS_IN [ CGTS_IN | CGTS_IN | CGTS_IN | CGTS_IN | CGTS_IN | CGTS |
Parameter 22nd | RW | oy 171 | v Lfg] V_L[5] Vv L[4] Vv L[3] Vv L[2] v i | N Lo | 99
Parameter 23rd | RW | x| OCTSRI | COTS R| CGTs Rl | CGTS K| CGTS RI | CCTs g
CGTS_R | CGTS_R[ | CGTS_R[ | CGTS_R[ | CGTS_R[ | CGTS_R[ | CGTS_R[ | CGTS_
Parameter 24th R/W [15] 14] 13] 12] 11] 10] 9] R[S] 00
CGTS_R | CGTS_R[ | CGTS_R[ | CGTS_R[ | CGTS_R[ | CGTS_R[ | CGTS_R[ | CGTS_
Parameter 25th R/W 7] 6] 5] 4] 3] 2] 1 R[0] 00
CGTS_|
CGTS_IN | CGTS_IN | CGTS_IN | CGTS_IN | CGTS_IN —
Parameter 26th R/W X X V.RZ | vV RE0] | VRS | V. RI8 | V R[] NVg}R[l 00
CGTS | CGTS_|
— | CGTS_IN | CGTS_IN | CGTS_IN | CGTS_IN | CGTS_IN | CGTS_IN =
Parameter 27th R/W NV_]R[15 VR4 | VR3] | V.RA2 | V.R] | v.RIO] | VR NVTR[S 00
CGTS_|
CGTS_| | CGTS_IN | CGTS_IN | CGTS_IN | CGTS_IN | CGTS_IN | CGTS_IN —
Parameter 28th R/W NV R[7] V RG] V R[] V R[] V R[] V R V R[] NVTR[O 00
COS1_ L[ | COS1_L[ | COS1_L[ | COS1 L[ | cOS2_L[ | cOos2 L[ | cosz_L[ | cosz2_
Parameter 29th R/W 3] 2] 1 0] 3] 2] 1 L[0] 00
COS3 L[ | COS3 L[ | COS3 L[ | COS3 L[ | COS4 L[ | COS4 L[ | COS4 L[ | COS4_
Parameter 30th R/W 3] 2] 1 0] 3] 2] 1 L[0] 00
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BT IR 720RGB x 2047 dot with 16.7M color ST7703|
Parameter 31st | RIW cog]s_l_[ C02]5_L[ CO?]S_L[ CO[%]S_L CO§]6_L[ COé;S_L CO?]G_L[ ccl?[%?_ 00
Parameter 37th | RW | “T00™= | “00- | Ui | U | S | S | St S | 00
Parameter 38th | RW | “Tir- | 95 | " | U | e | T | oo |
Parameter 30th | RW | “Ti | 95" | S0 | U | Tl | iyt | gy |
Parameter 40th R/W COS3]1—R[ C°52]1—R[ Cosl]l_R[ CO%}_R[ 0083]2_R[ Cosz]z_R[ cosl]z_R[ cg[s(:)]z_ 00
Parameter 41st | RIW COS3]3—R[ C052]3—R[ C051]3—R[ CO%?_R[ COS@;LR[ COSZT_R[ Cosl?_R[ Cg[%T_ 00
Parameter 42nd | RIW COS3]5—R[ COSZ]S—R[ CO?L]S—R[ CO%?_R[ COSS?_R[ COSZ?_R[ COSl?_R[ Cg[%?‘ 00
Parameter 48th R/W C%S[;— CORS[21]7— CORS[11]7— COR?Ol]l CORS[;]S_ CORS[21]8_ C%S[:ll]S_ C_%%]S 00
Parameter 49th R/W c%s[;]g_ CORS[Zl]g— CORS[ll]g— C%?Ol]g— CORS[??]O_ CORS[ZZ]O_ CORS[:12]0_ C_OR?OZ]O 00
Parameter 50th RIW C%S[g]l— C%S[zz]l— C%S[lz]l— C%?g]l_ 0%3[512_ CORS[ZZ]Z_ 0%8[12]2_ C_%S[g]z 00
Parameter 51st | RW | "ori® | "orig” | "pris | priar | L pr | PTi | 1 | optiar | 9
Parameter 52nd | RIW . GIF[’Z_ZO]PT GIF[’Z_lo]PT GIITZ_O?PT Gll?l_go]PT G|F[>I§PT GIP[I%PT G|TF[>I8P 00
Parameter 53rd | RIW G_II_TI;])P GIF[’ISPT GlFEI??]PT GIITl_ZC])PT Gll?l_lO]PT G|F[>I§PT G|P[_9<]3PT G|_Fr>[_8<]3p 00
Parameter 54th | RAW | © TP[_7<])P GIP[_G(])PT GIP[_S(])PT GIP[Z?PT GIP[_S(])PT GIP[_Z(])PT GIP[_l(])PT Gl %c]w 00
Parameter 55th R/W | CHR2[7]"| 'CHR2[6] | CHR2[5]"{-CHR2[4] | CHR2[3] | CHR2[2] | CHR2[1] CHTZ[O 00
Parameter 56th R/W | CON2[7}-| CON2[6] | CON2[5] | CON2[4] | CON2[3] | CON2[2] | CON2[1] CO']\‘Z[O 02
Parameter 57th | RAD COF]F2[7 COF]F2[6 COF]F2[5 COF]F2[4 COF]F2[3 COF]F2[2 COF]F2[1 COOF]FZ[ 02
Parameter 58th R/ | CHP2[3] | CHP2[2] | CHP2[1] | CHP2[0] | ccP23] | ccPz[2] | ccPzy] CC?Z[O 00
Parameter 59th R/ X X CKS[21] | CKS[20] | CKS[19] | CKS[18] | CKS[17] | CKS[16] | 00
Parameter 60th RAN | CKS[15] | CKS[14] | CKS[13] | CKS[12] | CKS[11] | CKS[10] CKS[9] CKS[8] | 00
Parameter 61st .|/ RIW | CKS[7] | CKS[6] | CKS[5] | CKS[4] | CKS[3] | CKS[2] | CKS[1] | CKS[0] | 00
Parameter 62nd | R/W | COFF[9] | COFF[8] | CON[9] | CONg] SPO]FF[g SPO]FF[S SPON[9] SP?NIS 00
Parameter 63rd | R/W COF]FZ[g COFF[8] | CON2[9] | CON2(8] x x x x |00
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720RGB x 2047 dot with 16.7M color ST7703|

IRISFARINEIRAE]

This command is to set forward GIP timing.

REF_EN_V=0
Starting

Position
VSYNC J |_|

weve L LTTTTTTTTETTTTT

DE

- Startin
REF_EN_v=1 CHRO/ Positioa

wowe [ [TTTTTTTTRITTTT

Description
- REF_EN

-0 SHRO, SHR1, CHR, CHR2 refer-to-Internal-VSYNC

-1 SHRO, SHR1, CHR, CHR2 refer to Internal DE

‘ REF_EN=1 SHRO; SHR1, CHR, CHR2 = MSB Sign Bit.

- PANELI_SEL[3:0]. “Specify GIP signal-at. abnormal power off state.

Panel_sel[3:0] GIP signal State
2 VGH
4 VGL
8 GND

This information contained herein is the exclusive property of Sitronix and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Sitronix.
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ST7703l

Description

This information co|
reproduced, or dig

SHR[12]=0

Start
Positon

K
STVO_0 SHRO H

SR

STVO_1

SHRO_1----i l(_|

SHR[12]=1

STV0_0

wewe  [LTTTTTTTT T

e

SHRO_1----) [¢—
STVO_1

Specify the starting position of GIP-STV. group 0" (STV0_0).
Specify the starting position of GIP STV-group 1 (STV1_0).

Specify the distance of STV rising edge and HYSNC.
Specify the distance of STV falling edge and HYSNC.

- SHRO[12:0]
- SHR1[12:0]
SHRO0[12:0]
SHR1[12:0] | Starting Position
(Hex)
0 0 HSYNC
1 1-HSYNC
2 2 HSYNC
FI.:F 4095 HSYNC
- SPON[9:0]
- .SPOFFE[9:0]
SPON[9:0]
SPOFF[9:0] Distance
(Hex)
0 0*(2/Fosc)
1 1*(2/Fosc)
2 2*(2/Fosc)
3|.:F 1023*(é/Fosc)

(X=1~3)
- SHP[3:0] Specify the STV signal high pulse width.
SHP[3:0] .
(Hex) Width

0 0 HSYNC
1 1 HSYNC
2 2 HSYNC
F 16 HéYNC

- SCP[3:0] Specify the total number of STV signal.

SCP[3:0]

(Hex) STV NO.
0 1
1 2
2 3
F 16

ntained herein is the exclusive property of Sitronix and shall not be distributed,
closed in whole or in part without prior written permission of Sitronix.

. SHRO_1[3:0] / SHRO_2[3:0] / SHRO_3[3:0]: Specify the STVO_x distance with STVO_0.
. SHR1_1[3:0] / SHR1_2[3:0] / SHR1_3[3:0]: Specify the STV1_x distance with STV1_0.
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ST7703l

Description

CHRO[7]=0

Starting
Position

HSYNC | |

CcCpP

CKV0_0

CHRO[7]=1

CKVO0_1

Starting
Position

CHRO

HSYNC

CKV0_0

[TT]
CKVO0_1

[TTT]
[

- CHR[7:0] Specify the starting position-of GIP-CKV group 0(CKV0_0).
- CHR2[7:0] Specify the starting.position of GIP CKV group 1 (CKV1_0).
CHRJ[7:0]
CHR2[7:0] | Starting Position
(Hex)
0 Q0 HSYNC
1 1-HSYNC
2 2 HSYNC
F.F 255 HéYNC
- CHP[3:0].._Specify'the €CKV-signal high pulse width.
-.CHP2[3:0] Specify.the CKV1 signal high pulse width
CHP[3:0]
CHP2[3:0] Width
(Hex)
0 1 HSYNC
1 2 HSYNC
2 3 HSYNC
l.: 16 HéYNC
- CCP[3:0] Specify the total period cycle of CKV signal.
- CCP2[3:0] Specify the total period cycle of CKV1 signal.
CCP[3:0]
CCP2[3:0] CKV Period.
(Hex)
0 1 HSYNC
1 2 HSYNC
2 3 HSYNC
F 16 HSYNC

This information contained herein is the exclusive property of Sitronix and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Sitronix.
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YBISEFIZASERAE] 720RGB x 2047 dot with 16.7M color ST7703]
HSYNC U |_| |_|é — —Z - |_|
CKV0_0 _égglé _________ - 5
CKVO_1 |

Description

- CON[9:0] Specify the distance of CKV rising edge and HYSNC.
- COFF[9:0] Specify the distance of CKV falling'edge and-HYSNC.
- CON2[9:0] Specify the distance of CKV1 rising.edge.and HYSNC.
- COFF2[9:0] Specify the distance of CKV1 falling.edge and HYSNC.
CON[9:0]
COFF[9:0]
CON2[9:0] Distance
COFF2[9:0]
(Hex)
0 0*(2/Fosc)
1 1*(2/Fosc)
2 2*(2/Fosc)
FF 255%(2/F0sc)

- CGTS_L[21:0]
-1 Output'pad assign as STV.
-0 Outputpad assign as CKV.

- CGTS_R[21:0]
- 1 Output pad assign as STV.
- 0. Output pad assign as CKV.

- /CGTS_INV_L[21:0]
-1 Reverse the polarity.
-0 Normal polarity.

- CGTS_INV_R[21:0]
-1 Reverse the polarity.
0 Normal polarity.

Select Left side.GIP.output pad signal.

Select Right side GIP output pad signal.

Reverse the polarity of Left side GIP output pad signal.

Reverse the polarity of Right side GIP output pad signal.

This information contained herein is the exclusive property of Sitronix and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Sitronix.
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720RGB x 2047 dot with 16.7M color ST7703l

USER GIP GATE

wswe  [LTTTTTTTTTTTTTT RERRRRRRARRRRARERRAR

DE |< ______ 2

CKVO0_1

- USER_GIP_GATE[7:0] Specify the extra gate counter at'blanking area.

USER_GIP_GATE[7:0] Gate number
(Hex)
0 0
1 1
2 2
FF 255

- COSx_L[3:0] Specify Left side GIP output pad signal.
- COSx_R[3:0] Specify Right side*GIP output pad.signal.

Description (x=1~22) il
€08 | e
—o%0 CKS=000 CKS=010
0 STV0.0 CKV0-0 CKV1_0
1 STVO 1 CKVO-1 CKV1_1
2 STVO_ 2 CKVO0_2 CKV1_2
3 STVO_3 CKVO0_3 CKV1 3
4 STV1.0 CKVO0_4 CKV1 4
5 STV1 1 CKVO0_5 CKV1_ 5
6 STVl 2 CKVO0_6 CKV1_6
7 STVl 3 CKV0_7 CKvV1_7
8 Always Low Always Low
9 STV2 0 CKV All On
A STV2 1 YS1_Signal
B STV2 2 YS2_Signal
C STV2_ 3 CKV AllOn_2
D - YS1_Signal_2
E - YS2_Signal_2
F Always High Always High

- GIP_OPT[22:0] Specify GIP optional setting for GIP signal.

woo | L[ 1] _
T N R SN

This information contained herein is the exclusive property of Sitronix and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Sitronix.
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B FISRERAS) 720RGB x 2047 dot with 16.7M color ST7703|
6.2.78 SETGIP2 (EAh)
EAH SETGIP2
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command W 1 1 1 0 1 0 1 0 EA
YS2_SE | YS2_SEL | YS1_SEL | YS1_SEL | YS2_XO | YS1 XO | YS FLA | ALL_ON
Parameter 1st RW L[1] 0] [ [0] R R G_EN _EN 94

Parameter 2nd | R/W | GATE[7] | GATE[6] | GATE[5] | GATE[4] | GATE[3] | GATE[2] | GATE[1] | GATE[0] | 00

CK_ALL_ | STV ALL | CKALL_ | CK ALL_ | CK_ATL_TITCKZALL_ | CK ALL_ | CK ALL_

Parameter 3rd R/W ON.EN | ON_EN ON_WID | ON_WID | ON_WID“|*ON WID | ON_WID | ON_WID 00

TH1[5] TH1[4] TH1[3] TH1[2] TH1[1] TH1[0]
CK_ALL_ | CK_ALL_/|/CKMALL~| CK_ALL_ | CK_ALL_ | CK_ALL_
Parameter 4th R/W X X ON_WID | ON_WID | ON.WID | ON_WID| ON_WID | ON_WID 00
TH2[5] TH2[4] TH2[3] TH2[2] TH2[1] TH2[0]
CK_ALL_ | CK_ALLL V| CKVALL_ | CK_AEL_ | CK_ALL_ | CK_ALL_
Parameter 5th R/W X X ON_WID | ON_WID.| "'ON_WID | ON=WID |1 ON_WID | ON_WID 00
TH3[5] TH3[4] TH3[3] TH3[2] TH3[1] TH3[0]

YS FLA | YS_FLA | YS FLA | YS_FLA | YS_FLA | YS_FLA | YS FLA | YS FLA
Parameter 6th R/W | G_PERI G_PERI G_PERI G-PERI G-PERI G_PERI G_PERI G_PERI 00

0D[7] 0D[6] oD[5) OD[4] OD[3] 0oD[2] oD[1] 0oDI[0]
YS2_SE | YS2_SEL [/YS1_SEL {"YS1_SEL [ YS2_XO | YS1_XO | YS_FLA | ALL_ON
Parameter 7th R/W L 271] 2[0] o[ 2[0] R.2 R 2 GEN2 | EN2 94

USER_G | USER‘G.| USER_G | USER G,| USER G | USER G | USER G | USER G
Parameter 8th R/W | IP_GATE | IP_GATE | IP_LGATE | IP_GATE ‘| IP_GATE | IP_GATE | IP_GATE | IP_GATE 00
1 2[7] 1._2[6] 1 2[5] 1-2[4] 1 2[3] 1 2[2] 1 2[1] 1 2[0]

CK_ALL_ SQIQ—'?EL'\'; CK_ALL_ | 'CK_ALL /| CK_ALL_ | CK_ALL_ | CK_ALL_ | CK_ALL_

Parameter 9th R/W | ON_EN-—~{. = > ON_WID~{-ON_WID | ON_WID | ON_WID | ON_WID | ON_WID 00
2 \ TH1_2[5][~THL1 2[4] | TH1_2[3] | TH1_2[2] | TH1_2[1] | TH1_2[0]
CK_ALL_ |\GK_ALL_ | CK_ALL_ | CK_ALL_ | CK_ALL_ | CK_ALL_

Parameter 10th R/W X X ON-WID | ON_WID | ON_WID | ON_WID | ON_WID | ON_WID 00

TH2_2[5] | TH2_2[4] | TH2 2[3] | TH2_2[2] | TH2_2[1] | TH2_2[0]

CK_ALL_ | CK_ALL_ | CK_ALL_ | CK_ALL_ | CK_ALL_ | CK_ALL_
Parameter 11th | RAW X X ON_WID | ON_WID | ON.WID | ON.WID | ON.WID | ON.WID | 00
TH3 2[5] | TH3 2[4] | TH3 2[3] | TH3 2[2] | TH3_2[1] | TH3 2[0]

YS_FLA | YS_FLA.| YS_FLA | YS_FLA | YS_FLA | YS_FLA | YS_FLA | YS FLA
Parameter 12th"|-RM/.| G_PERI | G_PERI | G_PERI | G_PERI | G_PERI | G_PERI | G PERI | G_PERI | 00
OD 2[7] | oD 2[6] | OD 2[5] | OD 2[4] | oD 2[3] | oD 2[2] | oD 2[1] | OD 2[0]

COSI L | COSIL | COSIL | COSIL | COS2 L | COS2 L | COS2 L | coSs2_ L

Parameter 13th < .RIW _GS[3] _GS[2] _GS[1] _GS[0] _GS[3] _GS[2] _GS[1] _GSJ[0] 00
parameter | R | “05 | P05 | OO | ot | "ot | “os | o |t |
Parameter 15th | RW | “oers) | “os | “osi | st | csia | esi | es | os | %
Parameter 21t | RW | \"65y5] | 1 oo | v oSl | L Gsi0] | L Gol3 | L ool | v s | v s | O
Parameter 22th | RW | \"Gsi3j | v cers | L esp | LGS | L sl | Los | L esn | L osg | %
Parameter 23th | RM | o3y | U osa] | L osii] | L 680l | L 68 | L ool | L osil | Losp |
parameter 24| e | G| O | | | | o | o | o |
parameter 25| P | C | ot | S| SO | | o | o | oy | o
parameter 26 | R | 0 | o | "o | e | “owen | o | “emn | s |
Parameter 32th | RMW | ¢ 55i5] | r ospo] | R GS(il | R GSiol | R GS[al | R oS | R ospil | Rosl |
Parameter 33th | RMW | 5555 | r osps] | R GS[il | R GSIol | R GS[3 | R oS | R ostil | Rosiel |
Parameter 34th | RW | &'6sy5] | R Gsizl | R osii] | R oS0l | R Gsial | R Gzl | R osit] | R osio | ©
Parameter 35th | R/W x X EQO]PT[l EQO]PT[O X X EQ_SE'-[ EQ_O?EL[ 30
Parameter 36th | R/W Eg\—(ﬁ?‘ E%—(?G?L E%—('[Ds?‘ E%—('[DLEL E(A?\—(?;L Eg\—(?z?" E(A?\—('[Dl?" E(A?\—('[DO]EL 00
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EQ DEL | EQ DEL | EQ _DEL | EQ_DEL
Parameter 37th R/W X X X X AY_HSY | AY_HSY | AY_HSY | AY_HSY 00
NC[3] NC[2] NC[1] NCI0]
HSYNC. | HSYNC_
Parameter 38th RW X X X X X X TO~CL1. | TO_CL1_| 00

GNTA0[9] | CNT10[8]

Parameter 39th

ﬁngfl— HSYNC_ | HSYNC_ | HSYNC_ | HSYNC_ | HSYNCw[\HSYNC | HSYNC_
RW CiT10f | TO-CLL | TO_CLI_ | TO CLL_ | TO_CLI_| TO_CLL |.TO_CLI_ | TOCLL_ | 02
e CNT10[6] | CNT10[5] | CNT10[4] | CNT10[3] | CNT10[2] ‘|. CNT10[1] | CNT10[0]

This command is to set backward GIP timing.

T UL 1 N -
o UL LT LUl UL L
CKVx - YY.'F?.T”3|'|_|_| |‘|_|'|_|_|—
Sitl— 1\ —
-

|
........... |
INYSL WIDTH? ): |(

INYS2 WIDTH2 -------- N |< ........

- YS1_SEL[1:0] Specify YS1 Signal Mode.
- YS2_SEL[1:0]. Specify. YS2 Signal Mode:

YS1[1:0]
YS2[1:0] YS1/YS2 Signal Mode
(Hex)
0 INYS1/INYS2
1 INYSLl-or INVS2
2 INYS1and INYS2

-YS_FLAG_EN Enable YS signal function.
5 YS1_XOR Reverse YS1 signal.
YS2_XOR Reverse YS2 signal.

- ALL_ON_EN Enable ALL ON function.
- USER_GIP_GATE[7:0] Specify the distance of GIP ALL On rising edge and DE.

+ CK_ALL_ON_WIDTH1[5:0] / CK_ALL_ON_WIDTHZ2[5:0] / CK_ALL_ON_WIDTH3[5:0]
Specify the timing of YS1 and YS2 signal.

This information contained herein is the exclusive property of Sitronix and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Sitronix.
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Description

EQOTP
(Hex) P_EQ N_EQ
0 Yes Yes
1 No Yes
2 Yes No
3 No No

- EQ_SEL[1:0] Speci

EQ_SEL
(Hex) PEQ | N_EQ
0 - -
1 - -
2 R -
3 VSP VSP

. EQ_DELAY[7:0]

Specify the distance-of EQ rising edge.and HYSNC.

EQ_DEALY .
(Hex) Distance
0 0*(2/Fosc)
1 1*(2/Fosc)
2 2*(2/Fosc)
FF 255*%(2/Fosc)

. EQ_DELAY_HSYNC[30]

EQ DEALY_HS

(Hex) Distance
0 0.Hsync
1 1.Hsync
2 2 Hsync
16 16 Hsync

- HSYNC _TO_CL1 CNT10[9:0] Specify the GIP reference HSYNC between external HSYNC

- EQOPT[1:0] Specify GIP output EQ signal.

fy GIP output EQ signal level.

Specify the distance of EQ rising edge and HYSNC.

HSYNC_TO_CL1_CNT10[9:0] Di
istance
(Hex)
0 0/Fosc
1 1/Fosc
2 2/Fosc
1FF 511/Fosc
_ a. :é— HS_DEALY
nome | | L L || ||
Reference_ HSYNC u |_| Lk [ _) -
CKVO0_O _j%jé__________cgp ——————————
CKVO_1 |_
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6.2.79 SETCOLOR (EBh)
EB H SETCOLOR
R/W D7 D6 D5 D4 D3 D2 D1 DO HEX
Command W 1 1 1 0 1 0 1 1 EB
Parameter 1st W Bkx[1] Bkx[0] Bky[1] Bky[0] Wx[1] WX[O] Wy[1] Wy[0] 00
Parameter 2nd W BKXx[9] BKXx(8] BKX[7] BKXx[6] BKX[5] BKX[4] BKx3] BKX[2] 00
Parameter 3rd W BKy[9] BKy[8] BKy[7] BKy[6] BKy[5] BKy[4] BKy3] BKy[2] 00
Parameter 4th W Wx[9] Wx[8] WX[7] Wx[6] Wx[5] Wx[4] Wx3] Wx[2] 00
Parameter 5th W Wy[9] Wyl[8] Wy[7] Wyl[6] Wyl[5] Wy[4] Wy3] Wy[2] 00
Parameter 6th W Rx[1] Rx[0] Ry[1] Ry[0] GX[1] Gx[Q] Gy[1] Gy[0] 00
Parameter 7th W Rx[9] Rx[8] RX[7] Rx[6] RX[5] Rx[4] Rx3] Rx[2] 00
Parameter 8th W Ry[9] Ry[8] Ry[7] Ry[6] Ry[5] Ry[4] Ry3] Ry[2] 00
Parameter 9th W Gx[9] Gx[8] GX[7] Gx[6] Gx[5] Gx[4] Gx3] Gx[2] 00
Parameter 10th W Gy[9] Gy[8] Gy[7] Gyl6] Gy[5] Gy[4] Gy3] Gy[2] 00
Parameter 11th W Bx[1] BX[0] By[1] By[0] AX[1] AX[0] Ay[1] Ay[0] 00
Parameter 12th W Bx[9] Bx[8] Bx[7] Bx[6] Bx[5] Bx[4] Bx3] Bx[2] 00
Parameter 13th W By[9] By[8] By[7] By[6] By[5] By[4] By3] By[2] 00
Parameter 14th W AX[9] AX[8] AX[7] AX[6] AX[5] AX[4] Ax3] AX[2] 00
Parameter 15th W Ay[9] Ay8] Ay[7] Ay[6] Ay[5] Ay[4] Ay3] Ay[2] 00
Description This command is used.to.record the Panel Optical Performance.
175/ 195
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7. Electrical Characteristics
7.1 Absolute maximum ratings
. Spec.
Iltem Symbol Unit Min. Typ. Max.

Power Supply Voltage 1 | IOVCC~VSSD V -0:3 - +5.5

Power Supply Voltage 2 | VCI ~ VSSA V -0.3 - +6.6

Power Supply Voltage 3 | VSP ~ VSSA \ -0:3 - +6.6

Power Supply Voltage 4 | VSSA ~ VSN V =0.3 - +6.6

Power Supply Voltage 5 | VGH ~ VGL V -0.3 - +35

Logic Input Voltage Vin V -0.3 = IOVCC+0.3

Logic Output Voltage Vo V -0.3 - IOVCC+0.3

DSI_CP/DSI_CN -
Differential Input Voltage | DSI_DOP/DSI_DOP, \ -0:3 2.0
DSI _DIP/DSI_D1N
Operating Temperature | Topr <40 - +85
Storage Temperature Tstg -55 - +110
Table.7.1: Absolute Maximum-Ratings
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7.2 DC characteristics
7.2.1 Basic Characteristics

. Spec. .
Parameter Symbol Conditions Min. Typ. | Max. Unit
Power & Operating Voltages
Logic Operating voltage I0VCC I/O supply voltage 1.6 1.8 3.6 v
Analog Operating voltage VCI Operation voltage 2.5 - 6.2
Input / Output
Logic High level input voltage VIH - 0710VCC - IOVCC
Logic Low level input voltage VIL - VSSD - 0.310vVCC v
Logic High level output voltage VOH IOH = -1.0mA 0:810VCC - IOVCC
Logic Low level output voltage VOL IOL = +1.0mA VSSD - 0.210VCC
Input leakage current lIL - -1 - 1 HA
DC/DC Converter Operation
VSP booster voltage VSP IVSP=1mA 4.5 6.2
VSN booster voltage VSN IVSN=-1mA -6.2 -4.5
VGH booster voltage VGH lvgh=1mA 10 20 \%
VGL booster voltage VGL Ivgl=-1mA :15 -7.5
VGH and VGL difference [VGH-VGL]| - - - 32
Oscillator tolerance oscC 25 -3 3 %
Source Driver
Gamma reference voltage VSPR . 3.3 5.6 v
VSNR - -5.6 -3.3
VSSD+1.0'~ VSPROUT-1.0 - - +/- 20 mV
Output voltage deviation DVOS VSSD+0.1V'~ VSSD+1.0 . ) +-50 mv
VSPR-1.0 ~ VSPR-0.1V
Output offset voltage Voff - - +/-50 mV
Standby Mode Current Consumption - 3 Power Mode
veP VTSaFTZS5 4V - >0 -
Sleep In Mode VSN VSN=-5.4V - 50 - HA
IOVCC IOVCC=1.8V - 35 -
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7.2.2 DSI DC Characteristics

LP Mode
. Spec. .
Parameter Symbol Conditions Min. Typ. Max. Unit
Logic high level input voltage ViHLPCD LP-CD 450 1 1350 mV
Logic low level input voltage ViLLpcD LP-CD 0 - 200 mV
Logic high level input voltage VIHLPRX LP-RX(CLK, DO0) 880 - 1350 mV
Logic low level input voltage VILLPRX LP-RX(CLK, DO0) 0 - 550 mV
Logic low level input voltage ViLLPRXULP LP-RX(CLK ULP mode) 0 - 300 mV
Logic high level output voltage VoHLPTX LP-TX(DO0) 1.1 - 1.3 \%
Logic low level output voltage VoLLpTx LP-TX(DO0) -50 - 50 mV
Logic high level input current ViH LP-CD, LP-RX - - 10 UA
Logic low level input current Vi LP-CD, LP-RX -10 - - UA
Input pulse rejection SGD DSI-CLK+/-, DSI-DO+/1 - - 300 Vps
SGD SGD\
\ // \\ // ViHLPeD, VIHLPRX
\ / ViLLrep, ViLLPrx
Input

Figure 7.1: Input.glitch rejections.of\low-power receivers
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High Speed Mode
Parameter Symbol Conditions Spec. Unit
Y Min. Typ. Max.
Vemerk DSI_CP/DSI_CN
Input common mode \VeVDATA DSI_DOP/DS|_DOP 70 - 330 mV
Input common mode variation VemReLKL DSI_CP/DSI_CN 50 N 50 mv
<450 MHZ \/CMRDATAL DSI_DOP/DSI_DOP
Input common mode variation VeMReLkm DSI_CP/DSI_CN . ) 100 mv
>450 MHZ VCMRDATAM DSI_DOP/DSI_DOP
Low-level differential Input VTHLCLK DSI_CP/DSI_CN 70 i i mv
threshold V/THLDATA DSI_DOP/DSI_DOP
High-level differential Input V/THHCLK DSI_CP/DSI_CN ) i 70 my
threshold V/THHDATA DSI_DOP/DSI_DOP
. . DSI_CP/DSI_CN
Single ended input low voltage ViLHs DSI DOP/DSI-DOP -40 - - mV
. } . DSI-.CP/DSI, CN
Single ended input high voltage ViHHs DSI DOP/DS DOP - - 460 mV
Differential input termination DSI_CP/DSI_CN
resistor Rrerm DSI._DOP/DSI_DOP. 80 100 125 =
Single-ended threshold voltage DSI_CP/DSI.CN
for termination enable VTERMEN DS|._DOP/DSI. DOP ) ) 450 mv
Termination capacitor C DSI_CP/DSISN - - - F
P TERN DSI_DOP/DSI DOP P

HS1 Undefined HSO0 Undefined ;| HS1

\ / VTHHCLK, VTHHDATA

0V Reference for \ /
Differential Inputs \ /
VTHLCLK, VTHLDATA

......................... )/ }VCMRCLKL, \/CMRDATAL

A <
1 \
4/ :
DSI— 1 'L ----- -
CN
: Vewmelk,
VSS 1 Vcmpata

Figure 7.2: Differential voltage range and Command mode voltage
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7.3 AC characteristics
7.3.1 Serial Interface Characteristics

CSX VIH
VIL 7T Ternw
Tcss Tscvew /Tscyer Tesi
Tow /T Teg
VIH | Z stw/Isr | 2
SCL viL 7_/ Tom T 7_/
I Tsos TspH
on 777703
VIL #
(DIN) ] ace Ton
SDA VIH [
(DOUT) VIL 3§ 7

Figure 7.3: Serial“Interface Characteristics

(VSSA=0V, IOVCC=1.8V;VCI=2.8V, Ta = 25°C)

Signal Symbol Parameter Min. Max. Unit Description
tcss Chip select setup time (Write) 15 -
csX tcss Chip.select setup-time (Read) 60 - ns i
tesH Chip select hold.time\(Write) 15 -
tCsH Chip select hold-time’(Read) 65 -
DCX tast Address setup time.” 0 - ns )
taHT Address hold time (Write/Read) 10 -
scL twc Write cycle o 66 -
(Write) twRH Control pul se fAHO 15 - ns -
twRL Control pulse #fALO 15 -
SCL trc Read cycle o 150 -
(Read) tRDH Control pul se fAHO 60 - ns -
trROL Control pul se ALO 60 -
SDA tos Data setup time 10 - ns
(Input) toH Data hold time 10 - For maximum CL=30pF
SDA tacc Read access time - 100 ns For minimum CL=8pF
(Output) toH Output disable time 10 -

Note: The input signal rise time and fall time (tr, tf) is specified at 15 ns or less.
Logic high and low levels are specified as 30% and 70% of IOVCC for Input signals.
Table 7.2: Serial Interface Characteristics

180/ 195
This information contained herein is the exclusive property of Sitronix and shall not be distributed, vV . 20
reproduced, or disclosed in whole or in part without prior written permission of Sitronix. ersion <.



~ — a-Si TFT LCD Single Chip Driver
I BIEE RS RIS 720RGB x 2047 dot with 16.7M color ST7703|

7.3.2 DSl Interface Timing Characteristics

High Speed Mode

DSl CP ............ .."‘ /_\ :..
DSl CN—/ RO

UIINSTA UIINSTB

2XUlINST

Figure 7.4: DSI clock timing Characteristics

Torreik TorTeik
T DFTDATA T DRTDATA
>
N 0% / DSI_CP/DSI_CN, DP/DN

60% /
0V Reference
\ / Full HS Swina Voltage

N4

Figure-7:5: Rising-and falling time on clock and data channel

(VSSA=0V, IOVCC=1.65V to 3.3V, VCI=2.5V to 3.3V, Ta = -30 to 70°C)

. Spec. .
Signal Item Symbol i Tvp. Max. Unit
DSI_CP/ Double Ul instantaneous 6XUINST TBD - 25 ns
DSI_CN |Ul instantaneous INSTA TBD - 12.5 ns
UINSTB

DP/DN Data to clock setup time Tos 0.15xUl - - ps
Data to clock hold time Ton 0.15xUl - - ps

DSI_CP/ |Differential rise time for clock TorTCLK 150 - 0.3Ul ps
DSI_CN |Differential fall time for clock TortcLk 150 - 0.3Ul ps
DP/DN Differential rise time for data ToRrTDATA 150 - 0.3Ul ps
Differential fall time for data TDFTDATA 150 - 0.3Ul ps

Table 7.3: DSI High Speed Mode Characteristics
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Low Power Mode
Host Control Data Lanes Driver IC Control Data Lane\s
Turn around request LP-Request Z

iTiexm ¢ Tiexm i Tipxm

Do+ . ' - \‘ E’:— -- -iaéTTA-SUREg TTA-GET%
po- N i i
e o ; :
{ LP11 {LP10 § LPOO i LP10 ii LPOO! LPOO iLPQOi'LP10 ‘i LP11
H H H H A— i :
Figure 7.6: BTA from HOST to Display. Module Timing
Driver IC Control Data - Host IC Control-Data Lanes )
Turn around request e LP-Request ’
; ; ; 2, < : :
%TLPXD Tiexo Tiexo TTA-GO% : Tipxw Tipxm
Do+ - A V1
po- \\§ y \ §ll
i LP11 :LP10 4LPOO ; LR10 | LPOOi-LPOO~iLPOOi LP1O | LP11
H H H H L : H H >
Figure.7.7:BTA from Display Module Timing to HOST
(VSSA=0V, IOVCC=1.65V to 3.3V, VCI=2.3V to 3.3V, Ta = -30 to 70°C)
. Spec. .
Signal Iltem Symbol Min. Tvp. Max. Unit
Length-of 1P-00/LP01/LP10/LP11 _ 50 ] ] ns
HostA-Display module
Length of LP-00/LP01/LP10/LP11 Tioxo 50 ] ] ns
DSI_DOP/|Display module A Host
DSI_DOP |Time-out before the MPU start driver Tra-SURE TLPXD - 2XTLPXD ns
Time to drive LP-00 by display module Tra-GET 5XTLPXD - - ns
Time to drive LP-00 after turnaround request
Traco AXTLPXD - - ns
Host
Table 7.4: DSI Low Power Mode Characteristics
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DSI BURSTS

THs-seTTLE

{THS-PREPARE }

2 THs-zERO S

P11 LPOL i LPOO

THS-TERM-EN:

Signal Iltem Symbol IR, Unit
9 y Min. Typ. Max.
Length of LP-00/LP01/LP10/LP11 TLpPx 50 - - ns
Time t_o _Drlver LP-00. to prepare for HS TS PREPARE | 40+4UI ) 85+6UI ns
DSI DOP/ transmission
DS DOP Time to enable data receiverline termination | THs-TERM-EN - - 35+4xUlI ns
- Time to drive LP-00 by display module TraGET 5XTLPxD - - ns
Time to drive LP-00_after turnaround request
T1aco 4AXTLPXD - - ns
Host
Table 7.5: DSI Low. Power Mode to High Speed Mode Timing
Teor :
HSDT THs-skiP LP1
CLK+ — — — - )
CLK- :
o0r - 4 I U
ow. = 1 (@ ( B
77 // // THs-ExIT N
HS-0 or HS-1
NOTE:
If the last bit is HS-0, the transmitter changes from HS-0 to HS-1
If the last bit is HS-0, the transmitter changes from HS-1 to HS-0
Signal Item Symbol ST Unit
9 y Min. Typ. Max.
DS| DOP/ Tlme-_O_ut at Display Module to Ignore The e 40 i 55+ 4xUl ns
DS DOP Transition Period of EOT
— Time to Driver LP-11 after HS Burst THS-EXIT 100 - - ns
Table 7.6: DSI Low Power Mode to High Speed Mode Timing
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CL
CL

TcLk-TRAIL
Tcik-pPosT

i€

Kt = ===
K-

reproduced, or disclosed in whole or in part without prior written permission of Sitronix.

Tsexr - O chmzmo T p
o] P11 LPX_ T GLK-PREPARE \S}L&sRE
HS-1 iLp-o | LP-01 HSO-, S o9
_______________________ PN
\
) \
\
DO+ ———- \
Do- —
| S
LP-11 P-01
Signal Iltem Symbol SIEEE, Unit
9 y Min. Typ. Max.
Time that the MCU shall continue sending
HS clock after the last associated-Data Lane|TcLk:PosT 60+52xUlI - - ns
has transitioned to LP mode
Time to drive HS differential. state after last TelktralL 60 i i ns
payload clock bit of a-HS transmission burst -
Time to drive LP-11 after HS burst THS-EXIT 100 - - ns
DSI_CP/ Time t_o _drlve LP-00 to prepare -for HS TeLk prErane 38 i 95 ns
DSI CN transmission
- Time-out-at Clock-Lane Display ‘Module to
AN TCLK-TERM-EN - - 38 ns
enable/HS Termination
Minimum lead HS-0 drive period before|TcLk-PREPARE
- 300 - - ns
starting Clock + TCLK-ZERO
Time-that the HS clock shall be driven prior to
any/associated data Lane beginning the|TcLk-PRE 8xUl
transition from LP to HS mode
Table 7.7: Clock Lanes High Speed Mode to/from Low Power Mode Timing
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7.3.3 Reset input timing

Shorter than 5£gs tRESW
NRESET
P tREST _
Internal Status Normal Operation X Resetting yi (Delfgiliilflfgog/c\j/i\;iggset)
Figure 7.8: Reset inputtiming

Related Spec. .
Symbol Parameter Pins Min. | Typ. | Max. Note Unit
tRESW | Reset low pulse width® NRESET 10 - - - us

When reset applied
4 15 - - . ms

tREST Reset complete time@ during SLPIN m(_Jde
. 120 g i Whgn reset applied ms

during SLPOUT mode

Table 7:8: Reset Input, Timing

Note: (1) Spike due to an electrostatic discharge on NRESET line.does not cause irregular system reset according to the
following table.

NRESET Pulse Action
Shorter than 5-ps Reset Rejected
Longer than 40 ps Reset
Between 5 ps and 10 ps Reset Start

(2) During the-resetting period, the display will be blanked (The display is entering blanking sequence, which
Maximum time is 120 ms, when Reset Starts in Sleep Out i mode. The display remains the blank state in
Sleep In‘i mode) and then return to Default condition for H/W reset.

(3) During Reset Complete Time, ID and VCOM value in OTP will be latched to internal register during this

period. This loading is done every time when there is H\W reset complete time (tREST) within 15ms after a
rising edge of NRESET.

(4) Spike Rejection also applies during a valid reset pulse as shown as below:

10ps

I

Reset is accepted

10us

e W P P v

—D"tﬂ Less than 20ns width positive spike will be rejected.

(5) Itis necessary to wait 15msec after releasing NRESET before sending commands. Also Sleep Out command
cannot be sent for 120msec.
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8. Reference Application

8.1 Interface

The display, which is using DSI interface, is connected to the MPU as it is illustrated below.

MPU Driver IC

IM[1:0]="xx"
DSI_CP/CN
DSI_DOP/DON
DSI_D1P/D1N
DSI_D2P/D2N
DSI_D3P/D3N

AA

YYvyy

Interface Block

Y

RESX
TE
PWM

A A

SCL
SDA,SDO
DCX
CSX

{11

Figure 8.1 Interfacing for-MIPI by-Setting Lane [1:0]=0110

Notes

1. When TE is not in use, please.letit open.

2. When PWM is not.in'use,.please let itopen.

3. Connect DSI_D3_P/N to. DSI_VSS‘in‘3 data lanes application (LANE[ 1 : D0 ¥ O

4. Connect DSI/D3P/N and DSI_D2P/N't0-DSI_VSS in 2 data lanes application (LANE[ 1 : 0]

This information contained herein is the exclusive property of Sitronix and shall not be distributed,
reproduced, or disclosed in whole or in part without prior written permission of Sitronix.
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8.2 Connections with Panel

SS_PANEL=0/BGR_PANEL=0 SS_PANEL=1/BGR_PANEL=0
RGB > IC BUMP DOWN
S2400-S1201 S1200-S1
Pl s 5 P400 P401 s 5 5 P800
BGR >
>RGB
Pl s 8 P400 P401 s 8 8 P800
S1-S1200 S1201-S2400 .
IC BUMP DOWN ?BGR
SS_PANEL=0/BGR_PANEL=1 SS_PANEL=1/BGR_PANEL=1
BGR > IC BUMP DOWN
S2400-S1201 S1200-S1
Pl s 5 PA400 P401 s 5 5 P800
RGB >
>BGR
Pl s 8 P400 P401 s s 8 P800
S1-S1200 S1201-S2400 .
[ ICBUMPDOWN | ’RGB
IC on Bottom Side of Module IC on Top Side of Module

Figure 8.2: Source Pin Connection for Panel

The relationship between Sn output sequence and SS_PANEL / BGR_PANEL.

SEE[SZ%] Re52lutlo PA?NSEL PiﬁEL Sn Output Sequence Used Sn Pin

0 0 S1r)A S2c)A S3E)A € A S1080@e)A S1321r)A é A S2398r)A S2399c)A S2400@)

2 720RGB 0 1 Sl A S2c) A S3r A é A S1080r)A S1321) A é A S2398e) A S2399c) A S2400r) S1~S1080 and
1 0 S2400@) A S2399c) A S2398r)A é A S1321r A S1080:) A é A S3e A S2c¢) A Slr $1321~52400
1 1 S2400r) A S2399) A S2398e) A é A S1321p A S1080r)A é A S3r)A S2c) A Slg
0 0 Slr) A S2c) A S3e)A € A S960@E) A S1441r) A é A S2398r)A S2399c) A S2400@)

3 640RGB 0 1 Sle) A S2c) A S3r A € A S960r) A S1441.) A é A S2398) A S2399) A S2400r) S1~S960 and
1 0 S2400) A S2399c) A S2398r)A é A S1441r A S960e) A é A S3e A S2¢ A Slr S1441~S2400
1 1 S2400r) A S2399c) A S2398) A é A S1441 A S960rR A é A S3r A S2¢ A Slp)
0 0 S1r A S2c) A S3e) A é A S900E) A S1501r)A é A S2398r)A S2399c) A S2400)

4 600RGE 0 1 Slg A S2c) A S3mA é A SQOO(lR)A S1501) A é A 8239§(E)A S2399) A S2400r) S1~S900 and
1 0 S2400@.) A S2399) A S2398r)A é A S1501r)A S900e) A é A S3/ A S2c) A Slr S1501~S2400
1 1 S2400r) A S2399) A S2398@) A é A S1501,) A S900r)A é A S3r) A S2) A Sle)
0 0 Slr A S2c)A S3e) A € A S810r) A S1591r) A é A S2398r) A S2399c) A S2400@)

5 540RGB 0 1 Sle)A S2:6) A S3r) A € A S810r A S1591r) A é A S2398r) A S2399c) A S2400r) S1~S810 and
1 0 S2400.) A S2399c) A S2398r)A é A S1591wr A S810p A é A S3e A S2¢ A Slr S1591~S2400
1 1 S2400m A S2399¢) A S2398m A € A S1591m A S810mA é A S3wA S2¢ A Sl
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8.3 DC/DC Converter

8.3.1 External Power IC Mode - FL1002

0
w
= T C13P . VSP
g T /C12:2u/10V
< - C13N N
8 —pcizp VoN
N . NN
E T | T C2 2.2u/10V
§ s C12N “_—l— =
»C11P N\
g L] s vCSwi
3 T 4cun 2 veSsw
2 FL1002-A t——VCI
ST7703l
DRIVER IC
VCI
VCI VGL
VGL G
IovecC
VGH
IOvCC VGH
VSP ' V'SP VSPROUT VSPROUT
VSNROUT
VSN ' VSN VSNROUT
VCSW1 VCSWI
VTRIMOUT p—YTRIMOUT
VCSW?2 VCSW2
VCOM
VDDD VCOM
' VDDD
DSI_LDO
— '*DSI_LDO
Figure 8.3: Using External Power IC Application
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8.3.2 PFM Mode - Type C
ST7703I
DRIVER IC
VCI
Vel VGL
VGL G
IOVCC
VGH
IovCC VGH
VCI
C1 2.2u/10V
VSN
K VSN VSPROUT p—VSPROUT
D2 T
L1 =
VSNROUT
O C%\%.Zu/lov VSP VSNROUT
] I VSP
2 2C/30 p1-L
.2u/10V =
7 I VCSWL1 VESWI VTRIMOUT VTRIMOUT
D2
L SW3 VCSW2
= = VCOM
VBPD VCOM
*\VDDD
DSI_LDO
— #DSI_LDO
Figure 8.4: Using PFM - Type C Application
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8.3.3 Three-Power Mode
ST7703l
DRIVER IC
VSP
VvCl VGL
VGL
IOvCC
VGH
VSP
VSN VSNROUT
' VSN VSNROUT
VCSW1
VCSW1 VTRIMOUT VTRIMOUT
VeI VCSW2
VCOM
VDED VCOM
*\VDDD
DSI_LDO
*DSI_LDO
Figure 8.5: Using Three Power Mode Application
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8.4 DSI Power On/Off Timing

8.4.1 Power On Timing of External Power IC

T 90%
! -
IOVC T,
o,
10% le»
0% T?
VCl 1w T -
P 4 . Tg _
’_ - \ /!TD%
RESET ! 0o )
30%
T
MIPI Data Note: MIPI Data lane and
MIPI CLK CLK lane must set LP-11

hefore HW reset go high

MIPI Video Packet

Host Command

BLU ON

Initial

SLPOUT

DISPON

Figure 8-6: DSI Power On Sequence of Power IC Mode

Min. Typ. Max. Unit
T1 0.01 - 10 ms
T2 No Limit ms
T3 0.01 - 10 ms
T4 1 - - ms
T5 1 - - ms
T6 10 - - us
T7 No Limit ns
T8 15 - - ms
T9 120 - - ms
T10 No Limit ms
T11 100 | 150 | - ms

This information contained herein is the exclusive property of Sitronix and shall not be distributed,

Table 8-1: DSI Power On Timing of Power IC Mode
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8.4.2 Power Off Timing of External Power IC

A -
—_
Y

[IoVCC

VCI

RESET

MIPI Video
Packet

Video Packet

|

Host Command

DISPOFF SLPIN

BLU OFF
Tt
Figure 8-7: DSI Power Off Sequence of Power IC Mode

Min. Typ. Max. Unit
T14 40 100 - ms
T15 10 - - ms
T16 No Limit ms
T17 No Limit ms
T18 No Limit ms
T19 No Limit ms
T20 100 | | ms

Table 8-2: DSI Power Off Timing of Power IC Mode

This information contained herein is the exclusive property of Sitronix and shall not be distributed,
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8.4.3 Power On Timing of 3-Power Mode

T,
80%
IoVCC 0% T Ig
+§, 0%
VSP 10
T,
VSN —» PR
90%
RESET
T;
-+

MIP| Data Note: MIPI Data lane and

CLK latje must set LP-11
MIPI1 CLK Irefnlgl-l'u"z'l::}ie? go high

Video Packet
MIPI Video Packet idec Facke
) T1U ! . T11 i T1'2
Tia
Host Command —>
Initial SLPOUT DISPON

BLU ON

Figure 8-8: DSI Power On Sequence of 3 Power Mode

Min. Typ. Max. Unit
T1 0.01 - 10 ms
T2 10 - - ms
T3 0.01 - 10 ms
T4 No Limit ms
T5 0.01 - 10 ms
T6 1 - - ms
T7 1 - - ms
T8 10 - - us
T9 No Limit ns
T10 15 - - ms
T11 120 - - ms
T12 No Limit ms
T13 100 | 150 | - ms

Table 8-3: DSI Power On Timing of 3 Power Mode

This information contained herein is the exclusive property of Sitronix and shall not be distributed,
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8.4.4 Power Off Timing of 3-Power Mode

T,
.
|[OVCC
10%
VSP "
VSN
RESET
MIPI Video Video Packet
Packet

||

DISPOFF SLPIM

Host Command

ELU OFF
= T'-l -+
Figure 8-9: DSI Power Off Sequence of 3 Power Mode

Min. Typ. Max. Unit
T14 40 100 - ms
T15 10 - - ms
T16 No Limit ms
T17 No Limit ms
T18 No Limit ms
T19 No Limit ms
T20 No Limit ms
T21 No Limit ms
T22 500 | - | - ms

Table 8-4: DSI Power Off Timing of 3 Power Mode
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8.5 Maximum Layout Resistance
Name Type Maximum layout resistance Unit

IOvVCC Power supply 10 3
VCI Power supply 10 3
VSSD Power supply 10 3
VSSA Power supply 10 3
DSI_VSS Power supply 10 3
IMO,IM1,LANSEL Input 100 3
VCSW1, VCSW2 Output 30 3
DCX,SCL,CSX,RESX Input 100 3
SDA Input/Output 100 3
SDO Output 100 3
VOUT,HOUT Output 100 3
PWM Output 100 3
VCOM Output 10 3
DSI_DOP Input/Output 8 3
DSI_DON Input/Qutput 8 3
DSI_CP Input 8 3
DSI_CN Input 8 3
DSI_D1P Input 8 3
DSI_D1N Input 8 3
DSI_D2P Input 8 3
DSI_D2N Input 8 3
DSI_D3P Input 8 3
DSI_D3N Input 8 3
VDDD Output 10 3
VSP,VSN Input/Output 10 3
VSPROUT, VSNROUT Output 10 3
VTRIMOUT Output 10 3
VGL Output 10 3
VGH Output 10 3
DSI_LDO Output 10 3
0OSsC Input 100 3
VTESTOUTP, VTESTOUTN Output 100 3
CGOUTL_1~22 Output 30 3
CGOUTR_1~22 Output 30 3

This information contained herein is the exclusive property of Sitronix and shall not be distributed,

Table 8-5: Maximum Layout Resistance
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