Q‘// Hi "DATA SHEET

" HX8347-G(T)
240RGB x 320 dot, 262K color,
with internal GRAM,

TFT Mobile Single Chip Driver
Version 01 February, 2010

Himax Technologies, Inc.
http://www.himax.com.tw




» .
> HX8347-G(T) Y/ Himax

240RGB x 320 dot, 262K color, with internal Himax Technologies, Inc.
GRAM, TFT Mobile Single Chip Driver http://www.himax.com.tw

List of Contents February, 2010

LCT=T L= = Ul 1= 1 o] (o] o SRS 12
FATUIES ... ettt ettt e oottt e e o4 e bttt e e oo bttt e e e e e R h e e et e e e e e e e e e e et e e e e e b nreeae s 13
P2 O B 117 o] - PSPPI 13
P 11 o] b= 1 1Y (o To L1 ][RP URRT 13
2.3 Display CoNntrol INTEITACE .......coueeieiiiee ettt e et e e e e e e e et e e e e e e e e e aannneeees 13
S 0T 0T | 01011 SN 14
P28 S T I o= | = g T T o U USSR TP 14
(2] (oTod 1q B IT= To | =T AP PRSPPI 15
R 70 A o Tod Qo L= o | - U3 U S SRS 15
R 37 = I o 1= o o] (o] o S S S SO PERRR 16
TR T = 0 1= 11 o | ] 0= 0 U S U S SRR 19
R o B I oo o] £ [ = = O S SRRSO PPRPTR 20
3.5 BUMP AITANGEMENT ... B T e e e e e e e e e e e e e e e 26
3.6 AlIGNMENT MAIK ..ot it ee e e e s fene e D S as a4 e e ettt e e e e e e s annbenneeeaaeaeannns 27
11 (=T 7= Lol s S SRR 28
4.1 SyStem iNterface CIMCUIL ..........eiiii e i N e sttt e e e e e e e e et e e e e e e s e annbeeeeaaaeas 29
4.1.1 Parallel bus SyStem INtErfaCE. .......cciiiiiiiiee e i e e e e e e e 30
250 22 Y/ (@3 0 I -1 = W o] (o] g o0 To 11 Vo [P S N USSR 32
4.1.3  Serial bus System iNtErfaCe ........ooveeiiiiesiueee b e e S e oot e e e e e e e e e e e e 45
4.2 RGB INEIMACE ...eeiiiiiiiei e e e i Bt ek e nmrns e T B ettt e st 49
4.2.1 Color order on RGB iNterface ...........idee i ieeieee i i e e 53
4.2.2 RGB data COlOr COUING ....coiiuiiiiiirecries s i e eaeeeessinreeee s#eeaes ha s bae S oaeesesnsssseneeaeassssnssnssnneeaesesnnns 54
T Tod a0 g T D= ETod ] 1T o T e U S S RSP 57
5.1 Display data GRAM MapPing .....cccueeee et e i S eaad ettt e et e e e e e e e e s ebenaeeeaaeeeanns 57
5.2  Address Counter (AC) Of GRAM /it it et e et e e e 57
5.2.1 System interface to GRAM WIrite direCtion...... .. et 58
5.3 GRAM to display addreSs MapRiNg = .. e e ot eieeeeiireeeesitteee e st e e e sbse e e st e e e s sibbeeeessbreeessbneeeeaa 63
5.3.1 Normal display on or partial mode on, vertical SCroll Off...........cccoociiiiiiiiiiini e, 65
5.3.2  Vertical SCroll display MOE ...l e ettt s s r e e e e e s ae e e e e e s enneaees 67
5.3.3 Updating order/on display active area in RGB interface mode..........cccccccovvvvvviieeeeeciicnnnnen, 70
5.4  Tearing effeCt OULPUL TIM@ i .iiii i e i SastTen et e e e e s sttt e e e e e e e s e e e e e e s s st e e e e e e s s e ntenaeeeaeeeeanns 73
5.4.1 Tearing effeCt NG MOUES. ... e iisiriiiiee e e e sttt e e e e e e s s s e e e e e e s s s s e e e e e e e s e nnneeees 73
5.4.2 Tearing effect N timMinNg ...... o e e e e e e e e e e e e 75
5.4.3 Example 1:-MPU write is fasterthan panel read ..........cccccoviiiiiiiiiiiiee e 76
5.4.4 Example 2: MPU write-is.slower than panel read..........cccccoovuiiiiiiiiiiciiiie e 77
LT T O 1T = (o] e TS OUPUPPRPTR 78
B.B A SOUFCE ORIV ...l e L ettt ettt et e e oottt et e e e e e e ntebe e e e e e e e e e e e snbbeeeaaeeesanbnneeeeaaeaeaanns 78
LT A € 7= 1 (= o [ 11/ = T S TP ROUPUPPRPTR 78
58/ SCAN MOUE SEIING ..t ol e ettt ettt e e sttt e e s b e e e e s b e e e e e ek b et e e e kb e e e e abreeeeabneeeeaas 79
5.9 “LCD pOWEI gENEIAtION CIFCUIL . ..iiiutiiieiieeesiiiiieeee e e e e s s sttt e e e eeesssstnteeereaessssntasreeeeeeeesannsnnneeeaaesesnnns 80
L A =0 111 = =T 0T o] o] Y o3 o U ) PR 80
5.9.2 LCD power generation SChEME..........uuiiiiiii ittt s s e e e e e s e e e e e e e e e enneeees 82
5.10 Gamma characteristic COrrection fUNCHION ............cueiiiiiiiiiiiie e 83
5.10.1 Gamma characteristic cOrrection fUNCLION ...........oocuiiiiiiiiie e 84
5.10.2 Gray voltage generator for digital gamma correctionearing effect line modes................... 104
5.11  POWEr ONJOff SEBQUENCE ......coiiiiiiee ettt e e e ettt e e e e e e e e bbb eeeeaaeeeannns 105
5.12  INPUL/OULPUL PIN STALE ...ttt e e e ettt e e e e e s an b et e e e e e e e aabbbaeeeaeeeeannns 109
5.12.1 OULPUL PINS ittt e ettt ettt e e e e e o e bt bb e et a2 e e e e s bbbe e et e e e e e e nsbesbeeeaaaeesannnbaneaeaaaasanns 109
LT 2 [ o 10 A o1 1P PP PPPPRT 109
LT B O B I = o o o =T 411 T PP PPUPUPRRPTN 110
LN TN R @ I I = - [ T USRS 110
5.13.2 OTP programming fIOW..........coeieiiiiiiiiiiie e e e s r e e e e s e s er e e e e e s e nnnes 111
5.14 Content Adaptive Brightness Control (CABC) fUNCLON ..........oooiiiiiiiiee e 113
5.14.1 MOAUIE @rChitECLUIES ......eueiiiiiiiie ittt et e e e st e e et e e e e nneeas 114
5.14.2 Brightness CONrol BIOCK ........coviiiiiiiiiieiii e srer e e e e e s e 115
5.14.3 Minimum brightness setting of CABC fUNCLON .......coceiiiiiiiiiiiiiee e 116

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



o

"HX8347-G(T) =7 Himax

240RGB x 320 dot, 262K color, with internal Himax Technologies, Inc.
GRAM, TFT Mobile Single Chip Driver Htie s i com. I
List of Contents February, 2010
5.14.4 DisSPlay diMIMING .....coooiiiiiiiieiie ettt ettt e e e e e et e e e e e e e e s e ansbeeeeaaaeeesaannreneeeaaeeaaannes 116
L T ©7o )11 12 F= 1 o PP URPTTRRR 117
0 A @70 o 4] 0 =14 [0 [T = SRR PUPRRP 118
2 [0 To [ (=T 1] (] SRR 123
6.3  Himax ID register (PAGEO - ROON) .......ccuiiiiiiie ettt e e s e e e e e s e snnraee e e e e e s e nnnnnees 123
6.4  Display mode control register (PAGEOQ -01h) ....ccoocuiiiiiiiee e e e 123
6.5 Column address start register (PAGEQ -02~03h)........couiiiiiiiiiiiiiiee e 124
6.6  Column address end register (PAGEQ -04~05h).........coevieiiiiiiiiiiiee e e 125
6.7 Row address start register (PAGEQ -06~07h) .......c.uuuiiiiiiiiiiiiiiiieee e saee BB 125
6.8 Row address end register (PAGEOQO -08~09h) .........c.uueiiiiiiriiiiiiiieeee e e e 125
6.9 Partial area start row register (PAGEO -0A~0Bh) ........coooeriiiiieeene it e B 126
6.10 Partial area end row register (PAGEO -0C~0Dh).........cooeiriiiiiie e i 5 e 126
6.11 \Vertical scroll top fixed area register (PAGEO -0E~OFh) ............oo i Saten e 128
6.12 \Vertical scroll height area register (PAGEOQ -10~11h) .........ooo. e i 128
6.13 Vertical scroll button fixed area register (PAGEOQ -12~13h)....0 et e e 128
6.14 \Vertical scroll start address register (PAGEOQ -14~15h) ... . i iede e 130
6.15 Memory access control register (PAGEQ -16h) .......c. 0 e 131
6.16 COLMOD control register (PAGED =17h)......ccuieeiiiiitommee i iiestenneeeeeesssnosmseesse e esesnsssssnseseesssnnsnssnes 132
6.17 OSC control register (PAGEO -18h & R19N) ...ttt it e eieieeee e e e sevmas Somae e e e h e ennetaaeeeeeeeseennnnnens 133
6.18 Power control 1 register (PAGEOQ -L1AR).......0 i i este e eeeeeesd i et 134
6.19 Power control 2 register (PAGEOQ -1Bh).......c. i e st e 135
6.20 Power control 3 register (PAGED -L1Ch)... i i e £ i e e Bt e et e e e e e e 136
6.21 Power control 4 register (PAGED - LD N )i .. i i e ettt s e et e e e e e e e enebeee e e e e e e e nneeees 136
6.22 Power control 5 register (PAGEOQ -1ER).. ot e i 137
6.23 Power control 6 register (PAGEOD -LFN) . .. e b 138
6.24 Read data register (PAGEQD.“22N) . ... i S s it e e e s e st e e e e e e s s s snnraae e e e e e s e nnnneees 139
6.25 VCOM control 1~3 register (PAGEQ -23~25h) .. i it e e 140
6.26 Display control 1 register (PAGEQ ~26h~R28h) .. tufiueieeeeeiiiiiiieiie e ee e e e e 143
6.27 Frame control register (PAGEO=29N~R2CH) . i 146
6.28 Cycle control register (PAGEOQ -2Dh~R2ER) it iiiiiiiiiiece e 148
6.29 Display inversion register (PAGEO=2FEN). ... e 149
6.30 RGB interface control register (PAGEO=31h~R34h) .......cocciiiiiiiiiiiiiiie e 150
6.31 Panel characteristic control register (PAGEO -36h).........coccuviiiiiiiiiiiiiieeeiiiee e 152
6.32 OTP register (PAGED -38h ~RBAN)......coiiiiiiieiiiiie ettt e et e e see e e e s snbeeeesnnaaaeeans 153
6.33 CABC control 1~4 register (PAGED -3Ch~3Fh) ......coccuiiiiiiiiiiiiiee e 154
6.34 Gamma control 1~35register (PAGEO -40h~5Dh)........cccoiuiiiiiiiiiiiiiiiee e 156
6.35 _TE control register/ (PAGEQ -60h, 84h~85N)..........cciiiiiiiiiiiiiiie e 161
6.36 ID register (PAGEQD “RB1IN~ROB3N) .......cccuiiiiiiiee i s et e e e s e e e e e e s e e e e e e e s e nnnnees 162
6.37 “~Power saving internal control register (PAGEO -RE4h~RET7h)...........ccccouiiiieeiiiiiiiiiieee e 163
6.38 . Source OP control (PAGEQ -REBN~EN) ........ccciiiiiiiiiiiii et e e 164
6.39 Power control internal used (PAGEO -REAN~ECH) ......ccccoiiiiiiiiiiii e 165
6.40 Command page select register (RFFN) ........oooiiiiiiii e 165
6.41 DGC Control register (PAGEL -00h)..........uuuiiiieeiiiiiiiiiee e st e e e e s s st e e ee e e s e snnraar e e e e e s s nnnnnees 166
6.42 DGC LUT register (PAGEL -01h~B3N) ....ccccuiiiiiiiiieeiiiiie e esiiiee e siiee e siree e s siaee e sntaee e s s snreeessnsvneeeans 166
6.43 CABC control 5~7 register (PAGE1 — RC3h, RC5h, RC7h).......ccoiiiiiiiiiiiiiiiiiiee e 167
6.44 Gain select register 0~8 (PAGEL — RCBh~D3h) ........cuiiiiiiiiiiiiiieee it 168
S = Yo 10 1 = =T oo T 1 =T T F= U T} o SR 170
7.1 Maximum J2YOUL FESISTANCE ........ueiiiiieiiitiee ettt e e e ettt e e e e e e e e e anbbeee e e e e e s aanneeees 171
7.2  External components CONNECTION ......cciiiiririiereeesieiiieer e e e e e s et e e e e e e s s snstreereeeesssesnsraneeeeeesennnneees 172
S T [T A o= U O P T = (o (] 1) £ o TP UT TR 173
8.1  ADbSOIUtE MAXIMUM FALUNGS ..eeeeeiiiiiiiiiie e e e e iet e e e e s e s e e e e e e s e st e e e eeesssntateeareeeeesaasnnnnenaeessannns 173
S I T B I o] o) (=1 1T TN L= =SSP 173
SR B B O of o T= = Tod 1= 1) Ao PRSPPI 174
S O 1 =Y o oo ST T o1 o] 1T} o SRS 176
o T T N O ol o = Tod (] 1] 103 U PUT TP RPTPUPPPTPP 177

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

-P.3-
February, 2010



“* HX8347-G(T)
240RGB x 320 dot, 262K color, with internal
GRAM, TFT Mobile Single Chip Driver

List of Contents

o
= Himax

Himax Technologies, Inc.
http://www.himax.com.tw

February, 2010

8.5.1 Parallel interface characteristics (8080-series MPU)
8.5.2 Serial interface characteristics
8.5.3 RGB interface characteristics

9. Ordering Information
10. Revision History

Himax Confidential

This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed

in whole or in part without prior written permission of Himax.

8.5.4 Resetinput timing..........ccccevviereeeeiiiieeee e

-P.4-
February, 2010



7 Hi,
* HX8347-G(T) 7/ Himax

240RGB x 320 dot, 262K color, with internal Himax Technologies, Inc.
GRAM, TFT Mobile Single Chip Driver http://www.himax.com.tw
List of Figures February, 2010
Figure 4.1: Register read/write timing in parallel bus system interface (for 180 series MPU)............ 30
Figure 4.2: GRAM read/write timing in parallel bus system interface (for 180 series MPU).............. 31
Figure 4.3: Example of 180- system 18-bit parallel bus interface.............cccccoeiiiii e, 34
Figure 4.4: Input data bus and GRAM data mapping in 18-bit bus system interface with 18-bit-data
Input (“IM3, IM2, IM1, IM”="1010" OF “L000”) ......veeeiureeereeeitree e esieeesieeesbee e sereesiee e sreeesbeeenaeeeas 34
Figure 4.5: Example of 180 system 16-bit parallel bus interface type | .......cccccooviiiiiiiiiiiiiiiiee. 35
Figure 4.6: Example of 180 system 16-bit parallel bus interface type Il ..., 35
Figure 4.7: Input data bus and GRAM data mapping in 16-bit bus system interface with 12-bit-data
input (R17H=03h and “IM3, IM2, IM1, IMO"="0000") .......ccerrrrrerreesmneeenfoefodine Fons e 36
Figure 4.8: Input data bus and GRAM data mapping in 16-bit bus system.interface with 16-bit-data
input (R17H=05h and “IM3, IM2, IM1, IMO”="0000") ........eerrrmres bttt i i e 36
Figure 4.9: Input data bus and GRAM data mapping in 16-bit bus system.interface with 18 bit-data
input (R17H=06h and “IM3, IM2, IM1, IMO”="0000") ........ees sl e e e 36
Figure 4.10: Input data bus and GRAM data mapping in 16-bit bus.system interface with 18(16+2)
bit-data input (R17H=07h and “IM3, IM2, IM1, IMO"="0000") .. 5" ccveeirrreeiieeeieeesiie e seeee e 36
Figure 4.11: Input data bus and GRAM data mapping in'16-bit bus system interface with 12-bit-data
input (R17H=03h and “IM3, IM2, IM1, IMO"="0010") .. 55 cuee e sfimae b b eee e e e e 37
Figure 4.12: Input data bus and GRAM data mapping in_16:bit bus system-interface with 16-bit-data
input (R17H=05h and “IM3, IM2, IM1, IMO"S"0020"™) . ..veeiree sl ee S b stest e 37
Figure 4.13: Input data bus and GRAM data mapping.in 16-bit bus system interface with 18(12+6)
bit-data input (R17H=06h and “IM3, IM2, IM1;. IMO"="0010") 7. . fuethreeerreeeree e 37
Figure 4.14: Input data bus and GRAM data mapping in-16=bit bus'system interface with 18(16+2)
bit-data input (R17H=07h and “IM3; M2, IM1, IMO"="0010") ="...ecioreeiiree e 37
Figure 4.15: Example of 180 system 9-bit parallel bus interface type | .......cccoeeiiiiiiiniiiiee 38
Figure 4.16: Example of 180 system 9-bit parallel bus interface type Il .........ccccoviiiiininnie e 38
Figure 4.17: Input data bus and GRAM data mapping in 9-bit bus system interface with 18-bit-data
input (R17H=06h and “IM3;"IM2;/ IM1, IMO?="100L") ...cciuviiiiiieiieeiiee et 39
Figure 4.18: Input data bus and GRAM data /mapping in 9-bit bus system interface with 18-bit-data
input (R17H=06h and “IM3, IM2, IML;IMO*="L011")....ccoviiiieierree e 39
Figure 4.19: Example of-180.system-8-bit.parallel bus interface type | ......ccccccevviiieevee i, 40
Figure 4.20: Example of 180 system 8-bit parallel bus interface type Il .......ccccoovviiiieeeeeiiiccciiieee, 40
Figure 4.21: Input-data,bus and GRAM data mapping in 8-bit bus system interface with 12-bit-data
input (R17H=03h"and“IM3,1M2, IM1, IMO”="0001") .......ceerrrrrerrierrieinreee e eree e 41
Figure 4.22:Input.data bus and GRAM data mapping in 8-bit bus system interface with 16-bit-data
input (R17H=05h and.“IM3, IM2, IM1, IMO"="0001") .....ccetetirearriarieeaieeestee e sree e eeeas 41
Figure 4.23: Input data‘bus and GRAM data mapping in 8-bit bus system interface with 18-bit-data
input.(R17H=06h and.“IM3, IM2, IM1, IMO"="0001) .......ceetrurarrierieeiieeerreeeieeesieeesbee e seee e 41
Figure 4.24: Input data bus‘and GRAM data mapping in 8-bit bus system interface with 12-bit-data
input (R17H=03h and“IM3, IM2, IM1, IMO"="00L11")......cccuteirteearrierieeanreee e ereeeseae e e e e seeee e 42
Figure 4.25: Input data bus and GRAM data mapping in 8-bit bus system interface with 16-bit-data
input (R17H=05h and “IM3, IM2, IM1, IMO”="0011").......ceerrrrerreerrieireee e sree e 42
Figure 4.26: Input data bus and GRAM data mapping in 8-bit bus system interface with 18-bit-data
input (R17H=06h and “IM3, IM2, IM1, IMO”="0011").......ceerrurerreerreeireee e sree e 42
Figure 4.27: Index register read/write timing in 3-wire serial bus system interface.............cccccoee..... 46
Figure 4.28: Data write timing in 3-wire serial bus system interface.........cccccccovvviiiieee v, 47
Figure 4.29: Index register write timing in 4-wire serial bus system interface .........ccccccccovvvvvinennnn. 48
Figure 4.30: Data write timing in 4-wire serial bus system interface..........ccccccoiiiinniiiiiieenen. 48
FIgure 4.31: DOTCLK CYCIE ....uueiiiiieieieiet ettt e e et e e e e e e s e anbaeeeaaa s 49
Figure 4.32: RGB interface circuit input timing diagram ............ccoooiiiiiii e 50
Figure 4.33: RGB mode timMiNg QIagram.......c.ooii ittt e e e e e e s e nnreeeeeaa s 51
Figure 4.34: RGB 18-bit/pixel on 6-bit data Width ... 54
Figure 4.35: RGB 16-bit/pixel on 16-bit data Width .............cccoiiiiieiiii e 55
Figure 4.36: RGB 18-bit/pixel on 18-bit data Width .............cccoiiiiiieiiiii e 56
Figure 5.1: Image data sending order from NOSt..........cccooiiiiiiiiiiie e 58
Himax Confidential -P.5-

This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed EEE————
in whole or in part without prior written permission of Himax. February, 2010



“* HX8347-G(T)
240RGB x
GRAM, TFT Mobile Single Chip Driver

320 dot, 262K color, with internal

List of Figures

o
—/ Himax

—

Himax Technologies, Inc.
http://www.himax.com.tw

February, 2010

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 5:37:
Figure 5.38:
Figure 5.39:
Figure 5.40:
Figure 5.41:
Figure 5.42:
Figure 5.43:
Figure 5.44:

Figure 6.1:
Figure 6.2:
Figure 6.3:
Figure 6.4:
Figure 6.5:
Figure 6.6:
Figure 6.7:
Figure 6.8:
Figure 6.9:

Image data WItiNG CONEIOL..........iiiiiiiie et e e e e s 58
Example for rotation with MY, MX and MV - L. 61
Example for rotation with MY, MX and MV - 2. 62
Partial Display Area Setting (ML="0") ......ccccuuiiiiee e ee e e sesieeee e e e e e e e e e e s nnnenees 66
Partial Display Area Setting (IML="1") .....ccccurieiie e s e e e e e e e e 66
RV L= [T IR o o ]| 11 o PRSP 67
Memory map of vertical SCrolling 1 ........cccvviiiiiie e 67
Memory map of vertical SCrolling 2 ........cccvviieiiie e e 68
Memory map of vertical SCrolling 3 ... e T 68
Vertical SCrolling @Xample.... ... S N e 69
Data streaming order in RGB I/F ........cooiiiiiiiiiiiiee it Ll 3 70
Updating order when MY = ‘0" and MX = ‘07 ..cooooiiiiec o e e e 71
Updating order when MY = ‘0" and MX = "1 ... i i 71
Updating order when MY = ‘1" and MX = ‘07 ...ccoooiii i e e 72
Updating order when MY = ‘1" and MX = ‘1 .. ... i i e 72
JLIE S 1 T0 T LT o 11 1 11| e SRS 73
TE delay OULPUL......oeviiie e e e Vad e e bt e e e e e e e e e e 73
LIS 100 T [T o 11 1 11| S A SRR 74
TE OULPUL WaVETOIM..ccii i e it et e e e e e SFomne e hr e e e e e e s e e nnnrnneneeees 74
Waveform of tearing effect signal’. ... i e e 75
Timing of tearing effect signal......o... o it e 75
Timing of MPU write is faster than.panel read...... e b e 76
Display of MPU write is fasterthan panel read......o....c.occoo o 76
Timing of MPU write is slower than panel read....... ol 77
Display of MPU write is slower than panel read ...........ccccoceiiiiiiiiiiiicee 77
HX8347-G internal CIOCK CIFCUIL ...........uvves St 78
Gate SCAN MO {...eee i ket ettt nnee e 79
Block diagram of HX8347-G POWEN CiFCUIT:....ceeeeiiviiieieeeeeesiiiieee e e e e s sseineeee e e e e e e 80
LCD power generation SCHEMIE £ . o e e e 82
Gamma adjustments different of source driver with digital gamma correction............. 83
GraySCale-CONTIOL ... e e ittt e e s e s e e e e e e s e e e e e e s ssnnraeeeeeeesssnntnrneeeeeeaeanans 84
Gamma resister stream.and-gamma reference voltage ...........ccccceevveeeiniiieennieee e 86
Relationship between source output and VCOM ..........coviiiieiiiiiieiniiie e 103

Himax Confidential

This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed

in whole or in part without prior written permission of Himax.

Relationship between-GRAM data and output level (normal white panel REV_Panel="0")

................................................................................................................................................. 103
Block diagram of 'digital gamma COIMeCHON..........coccuiieiiiiieeiiie e 104
Display ONn/Off SELFIOW ........eiiiiiiie e 105
Standby MOde SettNG flOW ......coiiciiiiiiie e 106
Deep standby . mode Setting flOW.........coooiiiiiiiiie e 107
Power supply SEtting flOW ....ccoiiiiee e 108
Example of CABC fUNCHON .........uuiiiiieiiiiciii et e e e e e e e e e e s e ae e e e e e s e nnnnes 113
(072120 o] [oTed 1qo [T To | -1 a PSR 113
CABC_PWM_OUT OULPUL AULY......eviiiiieieeeiiiiiieie e e e e sttt e e e e s e st e e e e e e s e s snnnaneeaaeee s 115
DimmiNg FUNCLION ...t e e e st ee e e e e e nnnes 116

o 1oy C=To 1] (=] PP 123
Himax ID register (PAGEQD -00R).......coiiiiiiiiiea ettt e e 123
Display mode control register (PAGEQ -01h).......ooouiiiiiiiiiiiiiiee e 123
Column address start register upper byte (PAGEQ -02h)........ooccuiiieiiiiiiiiiiiieeeeeeeee 124
Column address start register low byte (PAGEOQ -03h).......cccooviiiviieiiieeiiiiiiieieeeeeees 124
Column address end register upper byte (PAGEO -04h).........cccccvieerieeriiiiiiiieeee e 125
Column address end register low byte (PAGEOQ -05h).......ccceeiiiiiiiiiiiiee e eee e 125
Row address start register upper byte (PAGEO -06h) .........ccccvvimieieeeiiiiiieeeee e 125
Row address start register low byte (PAGEO -07h) .....ccvveeiiiiiiiiiieie e 125
Figure 6.10: Row address end register upper byte (PAGEOQ -08h) ........ccccceeevviiiiiiiiere e, 125
Figure 6.11: Row address end register low byte (PAGEQ -09h) ........ccuviiiiiiiiiiiiiiiieee e 125
-P.6-

February, 2010



“* HX8347-G(T)
240RGB x 320 dot, 262K color, with internal
GRAM, TFT Mobile Single Chip Driver

List of Figures

o
—/ Himax

—

Himax Technologies, Inc.
http://www.himax.com.tw

February, 2010

Figure 6.12: Partial area start row register upper byte (PAGEOQO -0AQ) ........cooiiiiiiiiiiiieiiniiiiieeenn. 126
Figure 6.13: Partial area start row register low byte (PAGEQ -0Bh) .........ccoooiiiiiiiiiiiiaiiiiiiieeenn. 126
Figure 6.14: Partial area end row register upper byte (PAGEQO -0Ch) .......c.ccoviiiiiiiiiiieiiiiiiiieeenn. 126
Figure 6.15: Partial area end row register low byte (PAGEO -ODh) .......c.cccccceevvviiiiiiieee e, 126
Figure 6.16: Vertical scroll top fixed area register upper byte (PAGEOQ -0Eh) ........cccccevvviivvvnnnnnnn. 128
Figure 6.17: Vertical scroll top fixed area register low byte (PAGEO -OFh) .......ccccoveveeeviiiiiiiiennnn. 128
Figure 6.18: Vertical scroll height area register upper byte (PAGEO -10h) .........cccccvveeiiiivineennnn. 128
Figure 6.19: Vertical scroll height area register low byte (PAGEOQ -11h) ..........0 Seeeeeeee i, 128
Figure 6.20: Vertical scroll button fixed area register upper byte (PAGEO -12h)... 5 ceieiiiiiieeeen. 128
Figure 6.21: Vertical scroll button fixed area register low byte (PAGEO -13h).<...0. 5. 128
Figure 6.22: Vertical scroll start address register upper byte (PAGEQ <14h) ./l 130
Figure 6.23: Vertical scroll start address register low byte (PAGEO -15h):. .. v, 130
Figure 6.24: Memory access control register (PAGEOQ -16h) ............. i o ¥ e 131
Figure 6.25: COLMOD control register (PAGEO -17h)........c.uveeeoid i i 132
Figure 6.26: OSC control 1 register (PAGEOQ -18h) ........ccoiiiine i e i 133
Figure 6.27: OSC control 2 register (PAGEOQD -19h) .......ccoiii i 5 et 133
Figure 6.28: Power control 1 register (PAGEOQ -1AN) ..& i ioded it e 134
Figure 6.29: Power control 2 register (PAGEQ -1Bh) ..o i iveeitee i iiciiieeinee e e e e e e s e snvvnneeeae s 135
Figure 6.30: Power control 3 register (PAGEOD -LCh) .........iitterieeeeeiieimnas Soomae e breeeeeeeeeeessnsvnneeeaes 136
Figure 6.31: Power control 4 register (PAGEOALDR) . tiernsdunivenieee e sl fei e st e ee e 136
Figure 6.32: Power control 5 register (PAGEO =1EN) fu.. i et de e 137
Figure 6.33: Power control 6 register (PAGEO =1Fh)u........cceu i i i 138
Figure 6.34: Read data register (PAGED 222N ) . tueeeeiiee e stmmim e b e di e e e et e e e e e e enieeeeeee s 139
Figure 6.35: Vcom control 1 register (PAGEQ =23N) .../ e s 140
Figure 6.36: Vcom control 2 register (PAGEQ -24h) ... o i 140
Figure 6.37: Vcom control 3 register (PAGEQ -25h) ... oot 140
Figure 6.38: Display control 1 register (PAGEQO =26h)..........c.cuviiieeiiiiiiiiiiee e e e sriveee e 143
Figure 6.39: Display control 2 register (PAGEQD -27h)iti e e e e 143
Figure 6.40: Display control 3 register (PAGEO=28h) . . ......c.uiviiiiee e 143
Figure 6.41: Frame control 1 register (PAGEQD =290) ........cccuiiiiiie e e e 146
Figure 6.42: Frame control 2 register(PAGEQ “2AN).........cccuuiiiiee et e e svnae e 146
Figure 6.43: Frame control 3 register (RAGEOD -2Bh)..........coooiiiiiiiiii e 146
Figure 6.44: Frame/control 4 register (PAGEOD -2Ch) .......ccoiiiiiiiiiiiie e 146
Figure 6.45: Cycle control register-1l (PAGEOD -2DRN) .........ccoiiiiiiiiiiiie i 148
Figure 6.46: Cycle control register2 (PAGEOQ -2ER) .........ccooiiiiiiiiii e 148
Figure 6:47: Cycle control register (PAGEOQD -2Fh) .......ocuiiiiiiiiiiiiiiee e 149
Figure 6:48: RGB interface control register (PAGEO -31h)........ccoiuiiiiiiiiiiiiiiieeiiiee e 150
Figure.6.49: RGB interface control register (PAGEQO -32h)........cccooiiiiiiiiiiieeie e 150
Figure 6.50: RGB interface.control register (PAGEO -33h)........coeeiiiiiiiiiiiiee e 150
Figure 6.51: RGB interface control register (PAGEQO -34h)........cccooiiiiiiiiiiiiiiceece e 150
Figure 6.52: Panel characteristic control register (PAGEO -36h).........ccccccveeeviiiiiiiiiee e, 152
Figure 6.53: OTP command 1 (PAGEOQ -38h) ........uuuiiiiiiiiiiiiiiiee e e e 153
Figure 6.54: OTP command 2 (PAGEOQ -39h) ........uuiiiiiii e 153
Figure 6.55: OTP command 3 (PAGEQ -3ARN)..... .. 153
Figure 6.56: OTP command 3 (PAGEQ -3Bh).........ueiiiiiiiiiiiiiiiie e 153
Figure 6.57: CABC control 1 register (PAGEQD -3Ch) .....coiiiiiiiiiieeee ittt 154
Figure 6.58: CABC control 2 register (PAGEQD -3Dh) .....cooiiiuiiiiiieaee et 154
Figure 6.59: CABC control 3 register (PAGEQO -3Eh) ..o 154
Figure 6.60: CABC control 4 register (PAGEQD -3Fh) ......coooiiiiiiiie e e e 154
Figure 6.61: Gamma control 1 register (PAGEQ -40h)........ccuviiiieeiiiieecc e 156
Figure 6.62: Gamma control 2 register (PAGEQ -41h).......ccccuviiiieiiiiiieec e 156
Figure 6.63: Gamma control 3 register (PAGEQ -42h)........ccuviiiieiiiiiieecc e 156
Figure 6.64: Gamma control 4 register (PAGEQ -43h).......cccuviiiieiii e 156
Figure 6.65: Gamma control 5 register (PAGEQ -44h)........ccuviiiieiiiiieee e 156
Figure 6.66: Gamma control 6 register (PAGEQ -45h) ........c..uuiiiiiiiii e 156
Himax Confidential -P.7-

This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed

in whole or in part without prior written permission of Himax.

February, 2010



** HX8347-G(T)
240RGB x 320 dot, 262K color, with internal
GRAM, TFT Mobile Single Chip Driver

List of Figures

o
—/ Himax

—

Himax Technologies, Inc.
http://www.himax.com.tw

February, 2010

Figure 6.67: Gamma control 7 register (PAGEQ -46h)...........uuiiiiiiiii e 157
Figure 6.68: Gamma control 8 register (PAGEQ -47h) ... 157
Figure 6.69: Gamma control 9 register (PAGEQ -48h)........c.uuuiiiiiiiiii e 157
Figure 6.70: Gamma control 10 register (PAGEO -49h).........cccoovviiiiiiiiiee e 157
Figure 6.71: Gamma control 11 register (PAGEOQ -4AR)..........uoeiieeiiiiiiiee e 157
Figure 6.72: Gamma control 12 register (PAGEQ -4Bh) .......c..uuvivveiiiiiiiiiee e 157
Figure 6.73: Gamma control 13 register (PAGEQ -4Ch) ........ouviiiieiiiiiiece e 158
Figure 6.74: Gamma control 14 register (PAGEO -50h).........ccccvveiiiiiiiiieee o e 158
Figure 6.75: Gamma control 15 register (PAGEO -51h)..........oooiiiiiiii e e 158
Figure 6.76: Gamma control 16 register (PAGEO -52h)...........cooiiiiiii i e e 158
Figure 6.77: Gamma control 17 register (PAGEO -53h).........ccccovvevifitinn Ll il 158
Figure 6.78: Gamma control 18 register (PAGEO -54h)...........ooo o L s e, 158
Figure 6.79: Gamma control 19 register (PAGEO -55h) ... St n v 159
Figure 6.80: Gamma control 20 register (PAGEO -56h)...............lim i 159
Figure 6.81: Gamma control 21 register (PAGEQ -57h)............. i 159
Figure 6.82: Gamma control 22 register (PAGEO -58h).......c e i it 159
Figure 6.83: Gamma control 23 register (PAGEO -59h) ... 159
Figure 6.84: Gamma control 24 register (PAGEOD -5AN) ... it e i iiiieeine e e siveeeeee s 160
Figure 6.85: Gamma control 25 register (PAGEQ=5BN) ... ctteeieeeiiiiiisnes Sorme e brereeeee e e sessnvvnnneeaens 160
Figure 6.86: Gamma control 26 register (PAGEQ -5Ch).ctuuuuirireeesadediii st 160
Figure 6.87: Gamma control 27 register (PAGEO “5Dh )i ....cocuvveiei i i diic e 160
Figure 6.88: TE control register (PAGEO -60N) .. e s B S e e e 161
Figure 6.89: TE output line2 register (PAGED -84h) ........commm i it e 161
Figure 6.90: TE output linel register (PAGEQO =85h) ... .« e imil e 161
Figure 6.91: ID1 register (PAGEOD -61h) ... e e 162
Figure 6.92: ID2 register (PAGED “62h) i sttt e e e e e nranan e e 162
Figure 6.93: ID3 register (PAGEOD -63h) ..........c.o it 162
Figure 6.94: Power saving internal control register\(R68h) ..........cccooccviiiireeeiiiiiiiiiieee e 163
Figure 6.95: Power saving Internal‘control register (R69N) ........cccccoecviiiieiee i 163
Figure 6.96: Power saving Internal control.register (R70N) ........cccooviiiiiiiiieeeiiiiieeee e 163
Figure 6.97: Power saving.Internal control.register (R71) .......cocoovviiiiiiiiiee e 163
Figure 6.98: Source.OP control register (PAGEO -RE8)...........cocoiiiiiiiiiiiiiiee e 164
Figure 6.99: Source OP.control register. (PAGEO -REON)..........ccoiiiiiiiiiiii e 164

Figure 6.100:
Figure 6.101:
Figure 6:102:
Figure 6:103:
Figure 6.104:
Figure 6.105:
Figure 6.106:
Figure 6.107:
Figure 6.108:
Figure 6.109:
Figure 6.110:
Figure 6.111:
Figure 6.112:
Figure 6.113:
Figure 6.114:
Figure 6.115:
Figure 6.116:
Figure 6.117:

Power control internal used (1) register (PAGEO -REAN).........ccociiiiiiiiiiiiieee 165
Power control internal used (2) register (PAGEO -REB)..........ccccocveeiiiiiiiiniieee 165
Source control.internal used (1) register (PAGEO -RECh) .........ccoviiiiiiiiiiiiiiiiieees 165
Source control internal used (2) register (PAGEO -REDRh) ........ccccoeviiiiiiiiiieeeiiiien, 165
Command page select register (RFFN) ... 165
DGC control register (PAGEL -00N)........c.uuiiiiieee et e e sivree e e e e 166
DGC LUT register (PAGEL -01h~63h).......cccuiiiieiiiiiiiiiieee et e e siennee e e e 166
CABC control 5 (PAGEL — RC3N)...uuuiiiiiiiiiiiiiiiiee et e e e e ee s 167
CABC control 6 (PAGEL — RC5h).....ucuiiiiiiiiiiiiie et 167
CABC control 7 (PAGEL — RCT7h)...uuuiiiiiii ittt e 167
Gain select register 0 (PAGEL — RCBh) .....ccuiiiiiiiiiiiieee et 168
Gain select register 1 (PAGEL —RCCh).......cuiiiiiiiiiiii e 168
Gain select register 2 (PAGEL — RCDh).......cuuiiiiiiiiiiiie e 168
Gain select register 3 (PAGEL — RCER) ...t 168
Gain select register 4 (PAGEL — RCFh) ... 168
Gain select register 5 (PAGEL — RDON) ......cvviiiiiiei e 168
Gain select register 6 (PAGEL — RD1h) ...coceviiiiiieii e 169
Gain select register 7 (PAGEL — RD2h) ...coceviiiiiie e 169

Figure 6.118: Gain select register 8 (PAGEL — RD3h) ....cccuviiiiiiee e e e 169
Figure 7.1: Layout recommendation Of HX8347-G ........ccoooiuiiiiiieeieiiciiieee e e s ssieee e e e e e s snvnneeee s 170
Figure 8.1: Parallel interface characteristics (8080-series MPU)........ccccvvveeeiiiiiiiiiieeee e siieneeeen 177
Figure 8.2: Chip SEIECT tIMING.....eiiiiiiiiiiiiii e e e e e e e e e e s e s nnbaeeaeaaeas 178
Himax Confidential -P.8-

This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed

in whole or in part without prior written permission of Himax.

February, 2010



* HX8347-G(T) ~7 Himax

240RGB x 320 dot, 262K color, with internal Himax Technologies, Inc.
GRAM, TFT Mobile Single Chip Driver http://www.himax.com.tw

List of Figures February, 2010

Figure 8.3: Write to read and read tO WIte tIMiNg .........oooiiiiiiiiiii e 179

Figure 8.4: Serial interface CharacCteriStiCS........oouuiiiiiiiii e 180

Figure 8.5: RESEt INPUL tIMING ....eeiiiiiiiiiiiii et e e e e et e e e e e e e s nnnreeeeeaaeas 183
Himax Confidential -P.O-

This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed EEE————
in whole or in part without prior written permission of Himax. February, 2010



R / :
" HX8347-G(T) —7 Himax

240RGB x 320 dot, 262K color, with internal Himax Technologies, Inc.

GRAM, TFT Mobile Single Chip Driver Htie s i com. I

List of Tables February, 2010
Table 4.1: Input bus format selection of system interface CirCuit ...........ccccoooiiiiiiiiiiiiiee e 29
Table 4.2: Data pin function for 180 SErHES CPU .........oiiiiiiiiiiiiee e 30
Table 4.3: 8-bit parallel interface type | GRAM write table ..., 32
Table 4.4: 16-bit parallel interface type | GRAM write table ..., 32
Table 4.5: 9-bit parallel interface type | GRAM write table ............cooviiiiiii e 32
Table 4.6: 18-bit parallel interface type | GRAM write table ............ccvvveviiiiiiici e 32
Table 4.7: 8-bit parallel interface type Il GRAM write table ...........ccocviiiie e 33
Table 4.8: 16-bit parallel interface type Il GRAM write settable ... e 33
Table 4.9: 9-bit parallel interface set type Il GRAM write table ............oovvvie o i S 33
Table 4.10: 18-bit parallel interface type Il GRAM write set table ........ n... il o, 33
Table 4.11: 8-bit parallel interface type | GRAM read table................i b i 43
Table 4.12: 16-bit parallel interface type | GRAM read table .............;.. S e 43
Table 4.13: 9-bit parallel interface type | GRAM read table ........... o e 43
Table 4.14: 18-bit parallel interface type | GRAM read table ...« 0 i e 43
Table 4.15: 8-bit parallel interface type Il GRAM read table ... .t 44
Table 4.16: 16-bit parallel interface type Il GRAM readAable( ..cci.. i 44
Table 4.17: 9-bit parallel interface type Il GRAM read table ...cciii i e 44
Table 4.18: 18-bit parallel interface type Il GRAM.read table...............c. e it 44
Table 4.19: Function of RS and R/W DIt DUS ... e s S e 45
Table 4.20: RGB interface bus width set table ... b e 52
Table 4.21: Meaning of pixel information for main colors on RGB-interface........cccccccovvecvvvveeeeennnns 53
Table 5.1: GRAM address for display panel position................lofo e e 57
Table 5.2: CASET and PASET control forphysical column/page pointers...........cccccevvvveeernineeennn 58
Table 5.3: Rules for updating GRAM AT . ittt 59
Table 5.4: Address direCtion SELNQYS . u...ureiieeiieiiieeeee e b Suwsd s ettt e e e e e e e e enes 60
Table 5.5: GRAM X address and display-panel POSition. ... e 63
Table 5.6: GRAM address and.display panel position (GS_Panel ='0") ........cccccovciveeriiiiieenniiee e 64
Table 5.7: GRAM address and.display panel position (GS_Panel ='0") ........cccccveveeeeiiiiciiieneee e 64
Table 5.8: ISC [3:0] Bits DEfiNItiON........oiurieeti e e e e e e e e s rrrareeeeeeeenes 66
Table 5.9: Rules for updating.order on display.active area in RGB interface display mode............. 72
Table 5.10: AC characteristics of tearing effect signal ..........cccceeveiiiiiiiie e 75
Table 5.11: Adoptability Of CaP@CIIOr. ..t e eeee e et e e e e e e e e s e e e e e s s etnraeeeeaeneanns 81
Table 5.12: Gamma-adjuSIMENT FEOISTEIS.c. . ...uii ittt 85
Table 5.13: OffSet adUSTMENT 0. =5t .. .o 87
Table 5. 14 Center a0JUSTMENT it ittt e e st e e et e e e nbe e e e ennes 87
B Lo R R ST YA o] o I O PR PRR 88
B Lo S G Y ] = I R PSSR 89
= o] L A YA o1 = £ PR PPPPPPRPRPN 90
Table 518: VINPIN L0 ..ottt et et e st e e sttt e e s e nb e e e e nbe e e e e nbe e e e enbeeeeennres 91
TabIe 5.19: VINP/IN L1 ..ottt et e et e e sttt e e s st et e e st e e e nbe e e e e nbeeeeennees 92
Table 5.20: VINPIN 12 ...ttt ettt e e sttt e e s et e e st e e e nbe e e e e nbeeeeennres 93
TabIe 5.21: VINPINZ ...ttt ettt e sttt e e e e st e e e e nb et e e e nbee e e e nbeeeeenees 95
Table 5.22: VINPIN 8 ...ttt ettt e e st e e s bt e e s nb e e e enbee e e e nres 97
Table 5.23: VINPIN 3 .ottt sttt e e sttt e e e s nb et e e s bbb e e e e nbe e e e enbee e e e nres 98
TabIe 5.24: VINPIN'D ...ttt e e e et e e e e e e e s e bbb bt e e e e e e e s annbbbeeeeaaeeeannn 98
TaDIE 5.25: VINPIN B ...ttt ettt e e e e ekttt e e e e e e e e s e bbb ee e e e e e e e s annbnbeeeeaaeaeannns 99
TaDIE 5.26: VINPIN 7 .ttt e e e ettt e e e e e e s bbb bt e e e e e e e s annbnbeeaeaaeaeannns 99
Table 5.27: VINPIN O ..ottt ettt e et e e e st e e e st e e e e sntbe e e e antaeeeesntaeaeeanteeeeennes 100
Table 5.28: Voltage calculation formula of 64-grayscale voltage (positive polarity) ..........ccccceeene 101
Table 5.29: Voltage calculation formula of grayscale voltage V4~V7 and V56~V59...................... 101
Table 5.30: Voltage calculation formula of 64-grayscale voltage (negative polarity) ..........ccccceo.... 102
Table 5.31: Voltage calculation formula of grayscale voltage V59~V56 and V7~V4 .........ccc......... 102
Table 5.32: CharacteristiCs Of OULPUL PINS .....cvviiiieie e e e e e e e e e e e e e 109
Table 5.33: CharacteristiCs Of INPUL PINS ....cciiieiiiiiiie e e e e e e e e e e e anns 109
Table 6.1: List table of command Set PAGE O........covveeiiiiiiiiiiiiee e e e 120

Himax Confidential -P.10-

This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed P
in whole or in part without prior written permission of Himax. February, 2010



“* HX8347-G(T)
240RGB x 320 dot, 262K color, with internal
GRAM, TFT Mobile Single Chip Driver

List of Tables

B S .
—/ Himax
Himax Technologies, Inc.
http://www.himax.com.tw

February, 2010

Table 6.2: List table of command set page 1
Table 8.1: Absolute maximum ratings
Table 8.2: ESD protection level
Table 8.3: Current consumption

Himax Confidential

This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed

in whole or in part without prior written permission of Himax.

-P.11-
February, 2010



)

240RGB x 320 dot, 262K color, with internal Himex Yechnologles, Inc.
GRAM, TFT Mobile Single Chip Driver hitp:/Awwishintax.com. iw

Version 01 February, 2010

1. General Description

This document describes HX8347-G 240RGBx320 dots resolution driving controller.
The HX8347-G is designed to provide a single-chip solution that combines a gate
driver, a source driver, power supply circuit for 262,144 colors to drive a TFT panel
with 240RGBx320 dots at maximum.

The HX8347-G can be operated in low-voltage (1.4V) condition for the-interface and
integrated internal boosters that produce the liquid crystal voltage, breeder resistance
and the voltage follower circuit for liquid crystal driver. In addition, The HX8347-G also

supports various functions to reduce the power consumption of a LCD system via
software control.

The HX8347-G supports two interface groups: Command-Parameter interface group,
Register-Content interface group. The interface groups are selected by the external
pin IFSEL setting. This manual description focuses on Register-Content interface

group. About the Command-Parameter interface group, please refer to the HX8347-G
(N) datasheet for detail.

The HX8347-G is suitable for any-small portable battery-driven and long-term driving
products, such as small PDAs; digital cellular phones and bi-directional pagers.
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2. Features
2.1 Display

® Resolution:
e 240(H) x RGB(H) x 320(V)
® Display Color modes
e Normal Display Mode On
1. System Interface Circuit
a. Full color mode:
- 262k colours (18bit 6(R):6(G):6(B))
b. Reduce color mode:
- 65k colours (16bit 5(R):6(G):5(B))
- 4096 colours(12bit 4(R):4(G):4(B))
2. RGB Interface Circuit
a. 65,536(R(5),G(6),B(5)) colors
b. 262,144(R(6),G(6),B(6)) colors
e Idle Mode On
- 8 (R(1),G(2),B(1)) colors

2.2 Display Module

Frame Memory area 240 (H) x 320 (V). x 18 bit

On module DC/DC converter

DDVDH = 5.0 V for two time_pump-(Power supply for driver circuit range)
DDVDH = 6.1 V for three time pump (Power‘supply for driver circuit range)
VREG1 = 3.3V to 5.8V (Source output voltage-range)

VGH = +9.0 to +16.5V (Positive Gate output voltage range)

VGL = -6.0 to -13.5V (Negative Gate output voltage range)

VCOMH = 2.5Vto0 5.8V, 15mv/step (Common electrode output high voltage)
VCOML = -2.5V t0-0.0V, 15mv/step (Common electrode output low voltage)

2.3 Display.Control Interface
® Display Interface types supported
e System interface:
1. 8-/9-/16-/18-bit parallel bus system interface
2. 3-/4-wire serial bus system interface
e RGB interface:
1. 6-/16-/18-bit RGB interface
® Color modes
e 12 bit/pixel: R(4), G(4), B(4)
e 16 bit/pixel: R(5), G(6), B(5)
e 18 bit/pixel: R(6), G(6), B(6)
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2.4 Input power
® Logic power supply (IOVCC): 1.65V ~ 3.3V
® Analog power supply (VCI): 2.5V ~ 3.3V
® OTP programming viltage (VPP): 6.5V £ 0.2V

2.5 Miscellaneous

® |ow power consumption, suitable for battery operated systems

® Image sticking eliminated function

® CMOS compatible inputs

® Optimized layout for COG assembly

® Proprietary multi phase driving for lower power consumption

® Support external VDDD for lower power consumption (such<as 1.8volts input)

® Support 1~7 Line inversion or Farme inversion

® Support Area scrolling

® Support Partial display mode

® Support Deep standby mode

® Support normal black/normal white LCD

® Support wide view angle display

® On-chip OTP (One-time-programming) and MTP(three-time-programming for
some register) non-volatile memory

® Support Content Adaptive Brightness Control(CABC) function

® Support Digital Gamma function

® Operating temperature range : -40°C~ 85C
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3.2 Pin description
Interface Logic Pin
. Pin Connected o
Signals I/0 Number with Description
Interface format select pin
IFSEL Interface Format Selection
0 Register-content interface mode
155135 l 1 MPU 1 Command-Parameter interface mode
In this document, the IFSEL has to be connected to GND and
Register-Content interface mode is select.
System interface select.
IM3|IM2|IM1|IMO Interface
0 0 0 0 |8080 MCU 16-hit-Parallel type |
0 0 0 1 [8080 MCU 8-bit'Parallel type |
0 0 1 0 |8080 MCU 16-hit'Parallel type Il
0 0 1 1 /8080 MCU 8-bit Parallel type Il
VSSD/ 0 1 0 ID |3-wire serial interface |
IM3, IM2,IM1,IMO | 4 IOVCC 0 1 1 - |4-wire serial-interface |
1 0 0 0 |8080 MCU 18-bit parallel type |
1 0 0 118080 MCU 9-bit parallel type |
1 0 1 018080 MCU 18-bit parallel type Il
1 0 1 1._[8080 MCU 9-hit parallel type Il
1 1 0( | D\ |3-wire serial.interface Il
1 1 1 - |4-wire serialinterface Il
If not.used; please fix this'pin to IOVCC or VSSD level.
Chip.select signal.
Low:.chip‘can be accessed;
— I 1 —— High: chip cannot’'be accessed. Must be connected to VSSD if
notiin use.
(NWR) Write enablepin 180 parallel bus system interface.
NWR_SCL | 1 MPU (SCL) server_as serial data clock in serial bus system interface
when IFSEL=0.
Fix it to IOVCC or VSSD level when not used.
NRD | 1 MPU (NRD) Read enable pin 180 parallel bus system interface.
If not-used, please fix this pin at IOVCC or GND level
Serial data input pin and output pin(SDA) in serial bus system
interface |.
SDI/SDA le] 1 MCU Serial data input pin (SDI) in serial bus system interface Il
The data is inputted on the rising edge of the SCL signal.
If not used, please let it open or connected to VSSD.
(DNC) Command / parameter or display data selection pin.
DNG.SCL | 1 MPU (SCL) server_as serial data clock in serial bus system interface
when IFSEL=1.
If not used, please fix this pin at IOVCC or GND level.
Vertical synchronizing signal in RGB interface. Has to be fixed
MRLE ! 1 Ll to VSSD level if it is not used.
Horizontal synchronizing signal in RGB interface. Has to be
AN ! 1 Ll fixed to VSSD level if it is not used.
A data ENABLE signal in RGB I/F mode. Has to be fixed to
DE ! 1 il VSSD level if it is not used.
DOTCLK | 1 MPU Data _er_1a_b|e signal in RGB interface. Has to be fixed to VSSD
level if it is not used.
MPU or |Reset pin. Setting either pin low initializes the LSI. Must be
NRESET I 1 - : .
reset circuit | reset after power is supplied.
_ /O 18-bit bi-directional data bus.
Ry = i The unused pins should be left open or connected to VSSD.
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**HX8347-G(T) -
Himax
240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver
DATA SHEET V01
S1~S720 O 720 LCD Output voltages applied to the liquid crystal.
_ Gate driver output pins. These pins output VGH, VGL.(If not used,
G1~-G320 O 320 LCD should be open)
TET common The power supply of common voltage in TFT driving. The voltage
VCOM 0] 8 amplitude between VCOMH and VCOML is output. Connect this pin
electrode .
to the common electrode in TFT panel.
Tearing effect output.
TE O 1 IR If not used, please open this pin.
Backlight | CABC backlight control PWM signal output
CABC_PWM_OUT| O 1 Circuit If not used, please open this pin.
Backlight | LED Driver Enable Signal.
BC_CTL O 1 Circuit If not used, please open this pin.
TEST3/SDO o 1 MPU Serial data output pin (S.DO.) in serial bus system interface I
If not used, please open this pin.
Input/Output Part
. Pin Connected o
Signals 1/O Number with Description
C11P,C11N e 7 Step-up Connect to the step-up.capacitors according to the step-up 1 factor.
C12P, C12N Capacitor | Leave this pin open if the internal step-up circuit is not used.
C31P,C31N e, 8 Step-L_Jp Connect_to _the step-up papacitors for st(_ep up circuit 3 operation.
Capacitor | Leave this pin‘open.if the‘internal step-up circuit is not used.
Connect_these pins to the capacitors for the step-up circuit 2.
gg%ﬁ’gg;“ I/0 2 CS;eg(':lijtgr According-to. the_step-up rate~When-not using the step-up circuit2,
! P discannect them:
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**HX8347-G(T) -
240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver / H’nm
DATA SHEET V01
Power Part
Signals 1/O NuI:rl:l])er Convcietzﬁted Description
IOVCC P 7 Power Supply| Digital IO Pad power supply
VCI P 8 Power Supply| Analog power supply
VSSD P 16 Ground Digital ground
VSSA P 8 Ground | Analog ground
VDDD o 14 Stabili;ing OutpL_lt. from inFernaI logic voltage (1.4V). Connect to a
capacitor | stabilizing capacitor
VREG1 P 4 Internal generated stable power for source driver unit.
VCL p Stabili;ing An output from the step-up circu_it3. _
capacitor | A negative voltage for VCOML circuit, VCL=-VCI
DDVDH p 7 Stabili;ing An output from th(.a.sf[ep—up cirpuitl.
capacitor | Connect to a stabilizing capacitor’between VSSA and DDVDH.
A positive power output from/the step-up circuit 2 for the gate
VGH p 5 Stabili;ing line drive circuit. _ _ _
capacitor | The step-up rate is determined by BT3-0 bits. Connect to a
stabilizing capacitor between GND and VGH.
A negative power output-from the step-up circuit 2 for the gate
VGL p 5 Stabili;ing line drive circuit. _ _ _
capacitor | The step-up-rate is«determined by BT (3-0) bits. Connect to a
stabilizing capacitor-between GND and VGL.
Power Power supply-pin'used in OTP-program mode and operates at
VPP_OTP - 7 supply 6.5V 0.2,
If notiin OTP/program_maode, please let it open or fix to GND.
Test pin and others
Signals 1/0 Nufw;r;)er Convci?ﬁted Description
TEST2-1 I 3 GND Test pin input (Internal pull low). Disconnect it.
TEST10-4 O 8 Open A test.pin. Disconnect it.
OoSsC I 1 Open A test pin. Disconnect it.
VTEST @] 1 Open Gamma-voltage of Panel test pin output. Must be left open.
Dummy pads. Available for measuring the COG contact
Senly j 2 Sl resista?l/cpe. They are short-circuited V\%thin the chip.
VCOMH_DUMMY | - 2 Open Dummy pads
VCOML_DUMMY | - 2 Open Dummy pads
VCOM_DUMMY - 8 Open/VCOM| Dummy pads. Users can connect with VCOM.
DUMMY - 24 Open Dummy pads
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*HX8347-G(T)

240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver

é Himax

3.3 Pin assignment
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Chip Size: 15260umx720um
(Including Seal-ring and Scribe line)
Chip Thickness: 250 um (typ.)
Pad Location: Pad center
Coordinate Origin: Chip center
Au Bump Size:
1.40 um x 56 um

Input Pads

(No. 17 No. 232)
2. 14 um x 104 um

Staggered LCD output side

(No. 233 ~ No. 1278)

NO. 1

VTEST<1>
DUMMY1<1>
VCOM<8>
DUMMY2<1>
C22|

VGH<5>
DUMMY3<1>
VGL<5>
DDVDH<7>

C12P<7>
C12N<7>

DUMMY4<1>
IFSEL<1>
IM3<1>
IM2<1>

NRESET<1>
NCS<1>
DNC_SCL<1>
NWR_SCL<1>
NRD<1>
TEST2<1>
VSYNC<1>
HSYNC<1>
DE<1>
DOTCLK<1>
DUMMY6<1>
SDA/SDI<1>

DB11<1>
DUMMY9<1>
DB12<1>
DB13<1>
DB14<1>
DB15<1>
DUMMY10<1>
DB16<1>
DB17<1>

TEST3/SDO<1>
CABC_PWM_OUT<1>
BC_CTRL<1>
DUMMY11<1>
DUMMY11<1>
TEST4<1>
TESTS<1>
TEST6<1>
TEST7<1>
TEST8<1>
TEST9<1>
TEST10<1>
IOVCC<7>
VDDD<14>
DUMMY13<1>
VREG1<4>
DUMMY 14<1>
DUMMY15<1>
VCL<8>
C31P<8>
C31N<8>
CONN<2>
VCOML_DUMMY<3>
VCOMH_DUMMY<3>
UMMY16<1>
VCOM_DUMMY<8>
DUMMY17<1>
DUMMY18<1>

Face Up

‘o

Top View

] 1< BUMP

NO.232
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*HX8347-G(T) 2 Himax

240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver

DATA SHEET V01
3.4 PAD coordinates
No|  Name X Y No. | Name X Y ][No. Name X Y 1[No. Name X T Y
T [VTEST 7292.5] __285|| 6L |CLIN -3692.5] 285 [ 121 [HSYNC 92.5] -285| [ 181 [vDDD 4232.5] -285
2 [DUMMYT  |-7232.5] -285|[ 62 |C1IN -3632.5| 285|| 122 |DE 325 -285| [ 182 [vDDD 4292.5|-285
3 [VCOM 71725] -285|| 63 |cuN -3572.5| -285|[123|DOTCLK 27.5] -285|[ 183 [DUMMY13 | 4352.5] 285
4 |[VCoM 71125 -285|[ 64 |C1IN 3512.5| -285|[124 [DUMMY6 87.5| -285|| 184 |VREG1L 4412.5| -285
5 [VCOM 7052.5|  -285|| 65 |CLIN -3452.5| 285|125 |SDA 160| -285|[ 185 |VREG1L 4472.5| -285
6 [VCOM 6992.5|  -285|| 66 |CLIN -3392.5| -285|[126 |DBO 245] 85| | 186 [VREGL 4532.5| -285
7 [VCOM 6932.5] 285|| 67 [vPP_OTP | -3332.5] -285|[127 |DB1 330] -285| [ 187 [VREGL 4592.5] -285
8 [VCOM 6872.5| -285|| 68 [vPP_OTP | -3272.5 -285| | 128 |DB2 415| -285| | 188 [DUMMY14 | 4652.5| 285,
9 [VCOM 6812.5] -285|| 69 |[vPP_OTP | -3212.5] -285|[129 |DB3 500] -285| [ 189 [DUMMY15 | 4712.5] 285
10 [VCOM 6752.5] 285|| 70 [vPP_OTP | -3152.5 -285|[130 [DUMMY7 572.5] -285|[ 190 [veL 4772.5| -285
11 [DUMMY2  |-6692.5| -285|| 71 |vPP_OTP | -3092.5| -285|[131 [DB4 645| -285| | 191 [veL 4832.5| -285
12 [co2p 6632.5| -285|| 72 [vPP_OTP | -3032.5| -285||132 |DBS 730| -285| | 192 [veL 4892.5| -285
13 |C22pP 6572.5] -285|| 73 [vPP_OTP | -2072.5| -285|[133 |DB6 815] -285| [ 193 [veL 2952.5| -285
14 [C22N 6512.5] -285|| 74 |vCi 2912.5| 285|134 |DB7 900] -285| [ 194 [vct 5012.5] 285
15 |C22N 64525 285|| 75 |vCI 2852.5| -285| [ 135 [DUMMYS 972.5| -285|| 195 |veL 5072.5| 285,
16 |C21P 6392.5] 285|| 76 |vCI 2792.5| -285| | 136 |DBS 1045] -285|[ 196 |VeL 51325 -285
17 |c21p 6332.5] -285|| 77 |vC 2732.5| 285|137 |DBO 1130 -288) 197 [VCL 5192.5] 285
18 |C21IN 62725 -285|| 78 |vCI 2672.5| -285|[138 |DB10O 1215| -285|['198[c31P 5252.5| 285,
19 |C21IN 62125 -285|| 79 |vCI 2612.5| 285|139 |DB1L 1300 -285|| 199 [c31P 5312.5| 285,
20 [VGH 61525 -285|| 80 |vCI 2552.5| -285] [140 [DUMMY9 1372.5]_-285| [200 [c31P 53725 285
21 [VGH 6092.5| -285|| 81 |vCI 24925 285|[141 |DB12 1445|—-285| [201 |C31P 5432.5| 285,
22 [VGH 6032.5| -285|| 82 |vssC 2432.5| 285|[142 |DB13 1530|. 285 202 |C31P 5492.5| 285,
23 [VGH 5972.5] -285|| 83 |vSsC 2372.5| -285|[143|DB14 1615| -285|[ 203 [ca1P 5552.5] 285
24 [VGH 5912.5] -285|| 84 |vssC 2312.5| -285|[144 |DB15 1700 2285| [ 204 [C31P 5612.5] 285
25 |[DUMMY3 | -58525] -285|| 85 |vssc 2252.5| -285|[145 [DUMMY10. . |1772.5| -285| | 205/|c31P 5672.5| 285,
26 [VGL 57925 -285|| 86 |vSsC 2102.5| -285|[146 |DB16 1845 -285| | 206 |C3IN 5732.5| 285,
27 [VGL 5732.5] -285|| 87 |vssC 2132.5| -285|[147 |DB17 1930] -285|[207 [C31IN 57925 285
28 [VGL 5672.5| -285|| 88 |vssC 2072.5| 285 |148|0sc 2002.5| -285| | 208 [C31N 5852.5| 285,
29 [VGL 5612.5| -285|| 89 |vsSsC 2012.5| -285| | 149]TE 2075| 285| [200 [c31n 5912.5| 285,
30 [VGL 5552.5]  -285|| 90 |vSsC -1052.5| -285| [ 150 |TESTa/SDO | 2160 -285|{210 [C3IN 5972.5 285
31 |VGL 54925 -285|| 91 |vssD -1892.5| -285[|151 SGEC—PWM— 2245~ -285]] 211 |c31N 6032.5| -285,
32 [DDVDH 5432.5] -285|| 92 |vSsD -1832.5| -285|[152/BC_CTRL 2330 -285| [ 212 [C31N 6092.5] 285
33 [DDVDH 53725 -285|| 93 |vSsD 1772.5-285| | 153 [DUMMY11”  |240255] -285| | 213 [C31N 6152.5| 285,
34 |DDVDH 53125 -285|| 94 |vsSsD 1712.5[ 285| | 154 [DUMMY1L  |2462.5| -285|| 214 [CONN 6212.5| 285,
35 |DDVDH 52525 285|| 95 |vSSD -1652.5| -285| [ 155 |TEST4 2535] -285| [ 215 [CONN 6272.5| 285,
36 [DDVDH 5102.5] -285|| 96 |vSsSD 71592.5|_-285| [ 156 |TESTS 2620] -285| | 216 [vcoML_bumMMY | 6332.5] 285,
37 |DDVDH 51325 -285|[ 97 |vsSsD -1532,5| -285||157|TEST6 2705| -285| | 217 [vcomL_bummy | 6392.5] 285,
38 [DDVDH 5072.5] -285|| 98 |vSsA -1472.5| -285|[158 [TESTZ 2790| -285| | 218 [VCOML_bUMMY | 6452.5] 285,
39 [C12P 5012.5] -285|| 99 |[vSsA 1412.5| -285|[159TEST8 2875| -285| | 219 [VcomH_bumMMY | 6512.5] 285,
40 |C12P 49525 285|100 |[VSSA -1352.5| ~285| | 160 | TEST9 2960| -285| | 220 [vcomH_bummy | 6572.5| 285,
41|C12P 48925 -285|[ 101 [VSSA -1292.5| -285| [161|TEST10 3032.5| -285|[ 221 |[vcomn_bummy | 6632.5| 285
42 |C12P 2832.5]  -285|| 102 [vSsA ~1232:5|-285| [162 [lovCe 3092.5] -285|[222 [DUMMY16 | 6692.5] 285
43|C12P 47725] 285|[ 103 |VSGA -1172.5|~285] [ 163 [lovce 3152.5| -285|[ 223 [vcom_bummy | 6752.5| 285
44|C12P 47125] 285|104 |[VSSA 1112.5| ‘285|164 [lOVCC 3212.5| -285|[ 224 [vcom_bummy | 6812.5| 285
45 |C12P 2652.5| -285| | 105/ [VSsA -1052.5| -285) [ 165 [lovCC 3272.5| -285| [ 225 [vcom_bummy | 6872.5| -285
26 |C12N 2592.5] [-285|[-106"[TESTL 992.5| -285| [166 [lovCe 3332.5] -285| [ 226 [vcom_DuMmY | 6932.5| -285
47|C12N 4532.5]__ 285|[.207 [DUMMY4 T932.5| -285| [ 167 [lOVCC 3392.5| -285|[ 227 [vcom_bummy | 6992.5| 285
48 |C12N 244725 285|| 108 |DUMMY4 Z872.5| -285| [ 168 [loVCC 3452.5| -285| [ 228 [vcom_bummy | 7052.5| 285
29 |C12N 2412.5| -285|| 109 [IFSEL 812.5] -285| [169 [vDDD 3512.5| -285|[ 229 [vcom_bummy | 7112.5| -285
50 |C12N ~4352.5] . 2285| [ 110-[IM3 752.5| -285| [170 [vDDD 3572.5| -285|[ 230 |[vcom_bummy | 7172.5| 285
51 |[C12N 22925 -285|| 1L [IM2 692.5| -285| [171 [vDDD 3632.5| -285|[ 231 |[DUMMY17 | 7232.5| 285
52 [C12N 22325 -285|| 112 [IMI 632.5| -285| [172 [vDDD 3692.5] -285|[232 [DUMMY18 | 7292.5| 285
53 [Cc11P 21725 -285|| 113 [IMo 572.5] -285| [173 [vDDD 3752.5] -285|[233 [DUMMY19 7399 261
54 [C11P 1125 -285|| 114 [NRESET 5125 -285| [174 [vDDD 3812.5| -285|[ 234 [DUMMY20 7385 126
55 [C11P 20525 -285|| 115 [NCS ~252.5| 285| [175 [vDDD 3872.5| -285|[ 235 [DUMMY21 7371| 261
56 [C11P 3092.5] -285|| 116 [DNC_SsCL | -392.5] -285|[176 [vDDD 3932.5] -285|[ 236 |G2 7357| 126
57 [C11P 3032.5| -285|| 117 [NWR _SCL | -332.5| -285| [ 177 [vDDD 3992.5| -285|| 237 [Ga 7343 261
58 [C11P 3872.5| -285|| 118 [NRD 272.5| -285| [178 [vDDD 20525 85| | 238 |G6 7329 126
59 [C11P 3812.5] -285|| 119 [TEST2 212.5| -285| [179 [vDDD 21125 -285|[ 239 [G8 7315 261
60 [C1IN 3752.5]  -285|| 120 [VSYNC 152.5] -285| [180 [vDDD 2172.5] -285| [ 240 [G10 7301] 126
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240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver

DATA SHEET V01

No. Name X Y No. Name X Y No. Name X Y No. Name X Y

241 |G12 7287 261]] 301 |G132 6447 261] 361 |G252 5607 261] ] 421 [S695 4725 261
242 |G14 7273 126]] 302 |G134 6433 126|362 |G254 5593 126] | 422 [S694 4711 126
243 |G16 7259 261]] 303 (G136 6419 261] 363 |G256 5579 261] 1 423 [S693 4697 261
244 |1G18 7245 126]| 304 |G138 6405 1261364 (G258 5565 126] | 424 |s692 4683 126
245 |G20 7231 261]| 305 (G140 6391 261] 1365 |G260 5551 261]| 425 |S691 4669 261
246 |G22 7217 126]| 306 |G142 6377 1261 366 (G262 5537 126] | 426 |S690 4655 126
247 |G24 7203 261]| 307 (G144 6363 261) 367 |G264 5523 261] ] 427 |S689 4641 261
248 |G26 7189 126]] 308 |G146 6349 126] | 368 |G266 5509 126] | 428 |S688 4627 126
249 |G28 7175 261]| 309 (G148 6335 261] 1369 |G268 5495 261]| 429 |s687 4613 261
250 |G30 7161 126]| 310 |G150 6321 126] 1370 (G270 5481 126] ] 430 [S686 4599 126
251 |G32 7147 261]] 311 (G152 6307 261)1371 |G272 5467 261] ] 431 [S685 4585 261
252 |G34 7133 126]] 312 |G154 6293 126|372 |G274 5453 126] | 432 |S684 4571 126
253 |G36 7119 261]] 313 (G156 6279 2611373 |G276 5439 261] ] 433 [S683 4557 261
254 |G38 7105 126]| 314 |G158 6265 126] 1374 (G278 5425 126] | 434 |s682 4543 126
255 (G40 7091 261]| 315 (G160 6251 2611375 |G280 5411 261] | 435 |S681 4529 261
256 (G42 7077 126]] 316 |G162 6237 126]| 376 |G282 5397 126] | 436 [S680 4515 126
257 |G44 7063 261]] 317 (G164 6223 261} 1377 |G284 5383 261] ] 437 [S679 4501 261
258 |G46 7049 126]] 318 |G166 6209 126]| 378 |G286 5369 126] | 438 [S678 4487 126
259 |G48 7035 261]| 319 |G168 6195 261]1379 |G288 5355 261} 439 |S677 4473 261
260 |G50 7021 126]| 320 |G170 6181 126] 1380 (G290 5341 126)) 440 (s676 4459 126
261 |G52 7007 261]] 321 (G172 6167 261] 381 |G292 5327 261]] 441.[S675 4445 261
262 |G54 6993 12611 322 |G174 6153 126] | 382 |G294 5313 126 442 |S674 4431 126
263 |G56 6979 261]| 323 |G176 6139 261] 1383 |G296 5299 261} ] 443 |s673 4417 261
264 |G58 6965 126]| 324 |G178 6125 1261384 (G298 5285 126] | 444 [S672 4403 126
265 |G60 6951 261]| 325 (G180 6111 261] 1385 |G300 5271 261]] 445 |s671 4389 261
266 |G62 6937 126]] 326 |G182 6097 126] | 386 |G302 5257 126] | 446 [S670 4375 126
267 |G64 6923 261]| 327 (G184 6083 261] 1387 |G304 5243 261] | 447 [S669 4361 261
268 |G66 6909 126]| 328 |G186 6069 1261388 (G306 5229 126] | 448 |S668 4347 126
269 |G68 6895 261]| 329 |G188 6055 261] 1389 |G308 5215 261] . 449 |s667 4333 261
270 |G70 6881 126]| 330 |G190 6041 126] 1390 {G310 5201 126] ] 450 [S666 4319 126
271 |G72 6867 261]] 331 (G192 6027 261] 1391 |G312 5187 261}] 451 [S665 4305 261
272 |G74 6853 126]1 332 |G194 6013 126]]|392\G314 5173 126] | 452 |S664 4291 126
273 |G76 6839 261]| 333 (G196 5999 261]1393.|G316 5159 261]] 453 |S663 4277 261
274 |G78 6825 126]| 334 |G198 5985 126]1394 (G318 5145 126} ] 454 (s662 4263 126
275 |G80 6811 261]] 335 (G200 5971 261] 1395 |G320 5131 261] ] 455 [S661 4249 261
276 |G82 6797 126]] 336 |G202 5957 126] 396 |S720 5075 126] | 456 [S660 4235 126
277 |G84 6783 261]| 337 (G204 5943 261) 1397 |S719 5061 261] ] 457 [|S659 4221 261
278 |G86 6769 126]| 338 |G206 5929 126] 1398 [S718 5047 126] | 458 [S658 4207 126
279 |G88 6755 261]| 339 (G208 5915 261] 1399 |S717 5033 261] | 459 |s657 4193 261
280 [G90 6741 126]] 340 |G210 5901 126] | 400 |S716 5019 126] | 460 [S656 4179 126
281 |G92 6727 261]] 341 (G212 5887 261] 401 |s715 5005 261] | 461 [S655 4165 261
282 |G94 6713 126]1 342 |G214 5873 126] | 402'|s714 4991 126] | 462 |S654 4151 126
283 |G96 6699 261]| 343 (G216 5859 261] 403 |s713 4977 261] | 463 |S653 4137 261
284 |G9s 6685 126]| 344 |G218 5845 126]1404 [S712 4963 126] | 464 [S652 4123 126
285 |G100 6671 261]| 3457G220 5831 261} 405{S711 4949 261] ] 465 [S651 4109 261
286 (G102 6657 126]] 346 |G222 5817 126] | 406 |S710 4935 126] | 466 [S650 4095 126
287 |G104 6643 2611 347 (G224 5803 2611407 |S709 4921 261]| 467 |S649 4081 261
288 |G106 6629 126] | 348 |G226 5789 126] 1408 [S708 4907 126] | 468 [S648 4067 126
289 (G108 6615 261 349 (G228 5775 261] 1409 |s707 4893 261] | 469 |S647 4053 261
290 |G110 6601 126Q] 350 (G230 5761 126|410 |s706 4879 126] | 470 |S646 4039 126
291 |G112 6587 261]] 351 (G232 5747 261] [ 411 |S705 4865 261]1 471 [S645 4025 261
292 |G114 6573 126]| 352 |G234 5733 126] 1412 [S704 4851 126]| 472 |S644 4011 126
293 |G116 6559 261]| 353 (G236 5719 261] 1413 |s703 4837 261]| 473 |S643 3997 261
294 |G118 6545 126]| 354 G238 5705 126|414 [S702 4823 126]| 474 |s642 3983 126
295 |G120 6531 261]] 355 (G240 5691 261] 415 |s701 4809 261] 1 475 [S641 3969 261
296 (G122 6517 126]] 356 |G242 5677 126] | 416 |S700 4795 126] | 476 |S640 3955 126
297 |G124 6503 261|| 357 (G244 5663 261] 1417 |S699 4781 261]| 477 |S639 3941 261
298 |G126 6489 126]| 358 |G246 5649 126] 1418 [S698 4767 126]] 478 |S638 3927 126
299 |G128 6475 261]] 359 (G248 5635 261] 419 |s697 4753 261]1 479 [S637 3913 261
300 [G130 6461 126]] 360 |G250 5621 126] | 420 |s696 4739 126] | 480 [S636 3899 126
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481 |S635 3885 261]| 541 [S575 3045 261] 1601 [S515 2205 261] | 661 |S455 1365 261
482 |S634 3871 126]] 542 |S574 3031 126|602 |S514 2191 126] | 662 |S454 1351 126
483 |S633 3857 261]| 543 [s573 3017 261] 603 |S513 2177 261] ] 663 [S453 1337 261
484 |S632 3843 126]| 544 |S572 3003 126|604 [S512 2163 126] | 664 [s452 1323 126
485 |S631 3829 261|| 545 |S571 2989 261] | 605 |S511 2149 261] ] 665 [S451 1309 261
486 [S630 3815 126]| 546 |S570 2975 126] 1606 [{S510 2135 126] | 666 [S450 1295 126
487 |S629 3801 261]| 547 [S569 2961 261] 607 |S509 2121 261] ] 667 [S449 1281 261
488 |S628 3787 126]] 548 |S568 2947 126] ] 608 [S508 2107 126] | 668 |S448 1267 126
489 |S627 3773 261|| 549 |S567 2933 261] | 609 |S507 2093 261] ] 669 [S447 1253 261
490 |S626 3759 126]| 550 |S566 2919 1261610 [S506 2079 126]] 670 (S446 1239 126
491 |S625 3745 261]| 551 [s565 2905 261] | 611 |S505 2065 261]] 671 [S445 1225 261
492 |S624 3731 126]] 552 |S564 2891 126|612 |S504 2051 126]] 672 |S444 1211 126
493 [S623 3717 261]] 553 [sS563 2877 261] 613 |S503 2037 261]] 673 [S443 1197 261
494 |S622 3703 126]| 554 |S562 2863 126|614 [S502 2023 126]| 674 |S442 1183 126
495 |s621 3689 261]| 555 |S561 2849 261]| 615 |S501 2009 261] ] 675 [S441 1169 261
496 |S620 3675 126]] 556 |S560 2835 126] | 616 |S500 1995 126] | 676 |S440 1155 126
497 |S619 3661 261]| 557 [S559 2821 261] 1617 |S499 1981 261]] 6775439 1141 261
498 |S618 3647 126]] 558 |S558 2807 126|618 [S498 1967 12611 678 [S438 1127 126
499 |s617 3633 261]| 559 |S557 2793 261] 619 |S497 1953 2611 679 [S437 1113 261
500 |S616 3619 126]| 560 |S556 2779 1261620 [S496 1939 126} 680 (S436 1099 126
501 |S615 3605 261]| 561 [S555 2765 261] 621 |S495 1925 261]1.681+(S435 1085 261
502 [S614 3591 126]] 562 |S554 2751 126] | 622 |s494 1911 126]].682 |s434 1071 126
503 [S613 3577 261|| 563 |S553 2737 261] | 623 |S493 1897 261} 683 [S433 1057 261
504 |S612 3563 126]| 564 |S552 2723 1261624 [S492 1883 126] | 684 [s432 1043 126
505 [S611 3549 261|| 565 |S551 2709 261]| 625 |S491 1869 261] ] 685 [S431 1029 261
506 [S610 3535 126]] 566 |S550 2695 126] | 626 |sS490 1855 126] | 686 |S430 1015 126
507 |S609 3521 261]| 567 [S549 2681 261] 627 |S489 1841 261] ] 687 (S429 1001 261
508 |S608 3507 126]| 568 |S548 2667 1261628 [S488 1827 126] | 688.[s428 987 126
509 [S607 3493 261|| 569 |S547 2653 261] | 629{s487 1813 261}1.689-(S427 973 261
510 |S606 3479 126]| 570 |S546 2639 126] 1 630 (S486 1799 12611690 [S426 959 126
511 |S605 3465 261]| 571 [S545 2625 261] | 631 |s485 1785 261] | 691 [S425 945 261
512 |S604 3451 126]] 572 |S544 2611 126] | 632 |s484 1771 126] |:692 [S424 931 126
513 [S603 3437 261|| 573 |S543 2597 261] 1633./5483 1757 261|693 [S423 917 261
514 |S602 3423 126]| 574 |S542 2583 126 ] 634 [S482 1743 126] | 694 [S422 903 126
515 |S601 3409 261]| 575 [S541 2569 261} | 635 |S481 1729 261] ] 695 [s421 889 261
516 [S600 3395 126]] 576 |S540 2555 126] | 636 |S480 1715 126] | 696 |sS420 875 126
517 |S599 3381 261]| 577 [S539 2541 261] | 637 |S479 1701 261]] 697 [S419 861 261
518 |S598 3367 126]| 578 |S538 2527 126|638 [S478 1687 126] ] 698 [s418 847 126
519 [S597 3353 261|| 579 |S537 2513 261] | 639s477 1673 261] ] 699 [S417 833 261
520 [S596 3339 126]] 580 |S536 2499 126] ] 640 [S476 1659 126]] 700 |s416 819 126
521 |S595 3325 261]] 581 [sS535 2485 261) | 641 |S475 1645 261]] 701 [s415 805 261
522 |S594 3311 126]] 582 |S534 2471 126|642 |s474 1631 126]] 702 |s414 791 126
523 [S593 3297 261]| 583 |S533 2457 261) 16435473 1617 261] ] 703 [S413 777 261
524 |S592 3283 126]| 584 {5532 2443 1261644 (S472 1603 126]| 704 (s412 763 126
525 |S591 3269 261]] 585+(S531 2429 261] | 645 |s471 1589 261]] 705 |s411 749 261
526 [S590 3255 126]] 586.|S530 2415 126] | 646 |s470 1575 126]| 706 |s410 735 126
527 |S589 3241 2611 5878529 2401 261] | 647 |S469 1561 261] ] 707 [S409 721 261
528 |S588 3227 126]}.5887|s528 2387 126 | 648 [S468 1547 126]] 708 [s408 707 126
529 |s587 3213 261|{ 589 |sS527 2373 261] | 649 |S467 1533 261] ] 709 [s407 693 261
530 [S586 3199 126]| 590 |S526 2359 126] ] 650 [S466 1519 126] ] 710 |s406 679 126
531 |S585 3185 261]| 591 s525 2345 261] | 651 |S465 1505 261]1 711 |S405 665 261
532 |S584 3171 126]| 592 |S524 2331 126 | 652 [S464 1491 126]| 712 |s404 651 126
533 [S583 3157 261]| 593 [S523 2317 261] | 653 |S463 1477 261] ] 713 [S403 637 261
534 |S582 3143 126]| 594 |S522 2303 126 | 654 [S462 1463 126]| 714 [s402 623 126
535 |S581 3129 261]] 595 [s521 2289 261] | 655 |S461 1449 261]1 715 [s401 609 261
536 [S580 3115 126]] 596 |S520 2275 126] | 656 |S460 1435 126]| 716 |s400 595 126
537 |S579 3101 261|| 597 |S519 2261 261] | 657 |S459 1421 261] ] 717 [S399 581 261
538 |S578 3087 126]| 598 |S518 2247 126 | 658 [S458 1407 126]] 718 [S398 567 126
539 |S577 3073 261]| 599 (s517 2233 261] | 659 |s457 1393 261]] 719 [S397 553 261
540 [S576 3059 126]] 600 |S516 2219 126] ] 660 [S456 1379 126]] 720 |s396 539 126
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721 |S395 525 261]] 781 [S335 -399 261] ] 841 [S275 -1239 261]| 901 |S215 -2079 261
722 |S394 511 126]] 782 |S334 -413 126] | 842 |s274 -1253 126]] 902 |s214 -2093 126
723 |S393 497 261]] 783 [sS333 -427 261] 843 |s273 -1267 261]] 903 [s213 -2107 261
724 |S392 483 126]| 784 |S332 -441 126 | 844 [S272 -1281 126]] 904 (s212 -2121 126
725 |S391 469 261]| 785 |S331 -455 261] 1845 |S271 -1295 261] ] 905 [s211 -2135 261
726 |S390 455 126]| 786 |S330 -469 1261846 [S270 -1309 126]] 906 (s210 -2149 126
727 |S389 441 261]| 787 [s329 -483 261) 1847 |S269 -1323 261]1 907 [S209 -2163 261
728 |S388 427 126]] 788 |S328 -497 126] ] 848 [S268 -1337 126] ] 908 |s208 -2177 126
729 |S387 413 261|| 789 |sS327 -511 261|849 |S267 -1351 261] ] 909 [S207 -2191 261
730 |S386 399 126]| 790 |S326 -525 126 1850 [S266 -1365 126]] 910 [s206 -2205 126
731 |S385 385 261 791 [s325 -539 261] 851 |S265 -1379 261] ] 911 [S205 -2219 261
732 |S384 371 126]] 792 |S324 -553 126] | 852 |S264 -1393 126] | 912 |s204 -2233 126
733 |S383 357 261 793 (s323 -567 261] 853 |S263 -1407 261]1 913 [S203 -2247 261
734 |S382 343 126]| 794 |S322 -581 126 |1 854 [S262 -1421 126]] 914 (s202 -2261 126
735 |S381 329 261]| 795 |S321 -595 261] | 855 |S261 -1435 261] ] 915 [S201 -2275 261
736 [S380 315 126]] 796 |S320 -609 126] | 856 |S260 -1449 126] | 916 [S200 -2289 126
737 |S379 301 261 797 [S319 -623 261] 857 |S259 -1463 261} 917 [S199 -2303 261
738 |S378 287 126]] 798 |S318 -637 126 ] 858 [S258 -1477 12641918 (S198 -2317 126
739 [S377 273 261 799 |S317 -651 261|859 |S257 -1491 261} ] 919.[S197 -2331 261
740 |S376 259 126]| 800 |S316 -665 126 1 860 [S256 -1505 1261 920 [S196 -2345 126
741 |S375 245 261]] 801 [s315 -679 261] 861 |S255 -1519 2611 921 [S195 -2359 261
742 |S374 231 126]] 802 |S314 -693 126] | 862 |S254 -1533 126] ] 922 [S194 -2373 126
743 |S373 217 261|| 803 [S313 -707 261] 863 |S253 -1547 261]1 923 [S193 -2387 261
744 |S372 203 126]| 804 |sS312 -721 126 |1 864 [S252 -1561 126] | 924 (s192 -2401 126
745 |S371 189 261]| 805 [S311 -735 261]| 865 |S251 -1575 261] ] 925 [S191 -2415 261
746 |S370 175 126]] 806 |S310 -749 126] | 866 |S250 -1589 126] | 926 |S190 -2429 126
747 |S369 161 261]] 807 [S309 -763 261] 867 |S249 -1603 261] 1927 [s189 -2443 261
748 |S368 147 126]| 808 |S308 =777 126 | 868 {S248 -1617 126]] 928 [S188 -2457 126
749 |S367 133 261]| 809 [S307 -791 261|869 |S247 -1631 261}] 929 [S187 -2471 261
750 |S366 119 126]| 810 |S306 -805 126] 1 870'(S246 -1645 126]] 930 (s186 -2485 126
751 |S365 105 261]] 811 [s305 -819 261) | 871.|S245 -1659 2611931 [s185 -2499 261
752 |S364 91 126]] 812 |S304 -833 126]1872 |S244 -1673 126} ] 932 |s184 -2513 126
753 |S363 77 261]| 813 [S303 -847 261] 873 |S243 -1687 261] 1933 [S183 -2527 261
754 |S362 63 126]| 814 |S302 -861 126|874 |S242 -1701 126]] 934 [s182 -2541 126
755 |S361 49 261]] 815 (s301 -875 2611875 |S241 -1715 261]] 935 [s181 -2555 261
756 |S360 -49 126]] 816 |S300 -889 126] | 876 |S240 -1729 126] | 936 |S180 -2569 126
757 |S359 -63 261]] 817 [s299 -903 261] 877 |S239 -1743 261]] 937 [S179 -2583 261
758 |S358 -77 126]| 818 |S298 -917 126]1878/[S238 -1757 126]] 938 [s178 -2597 126
759 |S357 -91 261|| 819 |s297 -931 261] | 879 {S237 -1771 261]] 939 [s177 -2611 261
760 |S356 -105 126]] 820 |S296 =945 126] 1880 S236 -1785 126] ] 940 |s176 -2625 126
761 |S355 -119 261]] 821 [s295 -959 261] 881 |s235 -1799 261]] 941 [S175 -2639 261
762 |S354 -133 126]] 822 |S294 -973 126] | 882 |S234 -1813 126] | 942 |S174 -2653 126
763 |S353 -147 261|| 8235293 -987 261) 883.{S233 -1827 261] ] 943 [S173 -2667 261
764 |S352 -161 126]| 824 |S292 -1001 1261884 [S232 -1841 126] | 944 |(s172 -2681 126
765 |S351 -175 261 825 [s291 -1015 261]1885 |s231 -1855 261]] 945 [S171 -2695 261
766 |S350 -189 126]} 826 |S290 -1029 126] | 886 |S230 -1869 126] | 946 |s170 -2709 126
767 |S349 -203 2611 827 {S289 <1043 2611887 |S229 -1883 261] ] 947 [S169 -2723 261
768 |S348 -217 126} ] 828 [s288 -1057 1261888 [S228 -1897 126] ] 948 [s168 -2737 126
769 |S347 -231 261]| 829 |s287 -1071 261|889 |S227 -1911 261] ] 949 (s167 -2751 261
770 |S346 -245 126]] 830 |S286 -1085 126] 1890 [S226 -1925 126] | 950 |S166 -2765 126
771 |S345 -259 261]] 831 [s285 -1099 261] 891 |s225 -1939 261]] 951 [S165 -2779 261
772 |S344 -273 126]| 832 |s284 -1113 1261892 [S224 -1953 126]] 952 (s164 -2793 126
773 |S343 -287 261]| 833 |S283 -1127 261] 1893 |S223 -1967 261] ] 953 [S163 -2807 261
774 |S342 =301 126]| 834 |S282 -1141 1261894 [S222 -1981 126] ] 954 [s162 -2821 126
775 |S341 -315 261]] 835 [s281 -1155 261] 895 |s221 -1995 261] ] 955 [S161 -2835 261
776 |S340 -329 126]] 836 |S280 -1169 126] | 896 |S220 -2009 126] | 956 |S160 -2849 126
777 |S339 -343 261|| 837 |S279 -1183 261] 1897 |S219 -2023 261] ] 957 [S159 -2863 261
778 |S338 -357 126]| 838 |s278 -1197 126] 1898 [S218 -2037 126] ] 958 [s158 -2877 126
779 |S337 -371 261]] 839 (s277 -1211 261] 1899 |s217 -2051 261]] 959 [S157 -2891 261
780 [S336 -385 126]] 840 |S276 -1225 126] 1900 (S216 -2065 126] ] 960 |S156 -2905 126
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961 |S155 -2919 261]]1021 |S95 -3759 261]] 1081 |S35 -4599 261]|1141|G269 -5481 261
962 [S154 -2933 126]]1022 |S94 -3773 126] | 1082 (S34 -4613 126|11142|G267 -5495 126
963 [S153 -2947 261]] 1023 |S93 -3787 261]| 1083 [S33 -4627 261]11143|G265 -5509 261
964 [S152 -2961 126]]1024 [S92 -3801 126] ] 1084 |S32 -4641 126] | 1144|G263 -5523 126
965 [S151 -2975 261]11025 |s91 -3815 261] 1085 |s31 -4655 261] |1145|G261 -5537 261
966 [S150 -2989 126]]1026 |S90 -3829 126] | 1086 [S30 -4669 126| 11146|G259 -5551 126
967 [S149 -3003 261]] 1027 |S89 -3843 261]| 1087 [S29 -4683 261||1147|G257 -5565 261
968 [S148 -3017 126] 11028 |S88 -3857 126] ] 1088 |S28 -4697 126] | 1148|G255 -5579 126
969 [S147 -3031 261]] 1029 [S87 -3871 261]] 1089 |s27 -4711 261] |1149|G253 -5593 261
970 |S146 -3045 126]] 1030 [S86 -3885 126] ] 1090 |S26 -4725 126] | 1150|G251 -5607 126
971 |S145 -3059 261]] 1031 |s85 -3899 261]| 1091 [S25 -4739 261]11151|G249 -5621 261
972 |S144 -3073 12611032 |S84 -3913 126] | 1092 (s24 -4753 126|11152|G247 -5635 126
973 [S143 -3087 261]] 1033 |S83 -3927 261]] 1093 |S23 -4767 261] |1153|G245 -5649 261
974 [S142 -3101 126] 11034 [S82 -3941 126] ] 1094 |S22 -4781 126] | 1154|G243 -5663 126
975 [S141 -3115 261]11035 |s81 -3955 261]] 1095 |s21 -4795 261] |1155|G241 -5677 261
976 [S140 -3129 126]] 1036 |S80 -3969 126] | 1096 (S20 -4809 126| 11156G239 -5691 126
977 [S139 -3143 261]] 1037 |S79 -3983 261]| 1097 [S19 -4823 261}]1157 (G237 -5705 261
978 [S138 -3157 126]]1038 [S78 -3997 126] ] 1098 |S18 -4837 126§ ]1158|G235 -5719 126
979 [S137 -3171 261]11039 |S77 -4011 261]] 1099 |s17 -4851 261]11159|G233 -5733 261
980 [S136 -3185 126]]1040|S76 -4025 126] | 1100 (S16 -4865 12641160 |G231 -5747 126
981 |S135 -3199 2611041 |s75 -4039 261]| 1101 [S15 -4879 26111161 (G229 -5761 261
982 [S134 -3213 126]11042|S74 -4053 126] | 1102 (s14 -4893 126] |1162|G227 -5775 126
983 [S133 -3227 261]]1043 |S73 -4067 261]] 1103 |S13 -4907 261]11163|G225 -5789 261
984 [S132 -3241 126|] 1044 [S72 -4081 126]] 1104 |S12 4921 126] | 1164|G223 -5803 126
985 [S131 -3255 261]] 1045 |s71 -4095 261 1105 |S11 -4935 261]11165|G221 -5817 261
986 [S130 -3269 126]]1046 |S70 -4109 126] | 1106 (S10 -4949 126|11166|G219 -5831 126
987 [S129 -3283 261]] 1047 |S69 -4123 261]| 1107 |s9 -4963 261| 11167 (G217 -5845 261
988 [S128 -3297 126] 11048 [S68 -4137 126|] 1108|s8 -4977 126} | 1168|G215 -5859 126
989 [s127 -3311 261]]1049 |S67 -4151 261] ] 1109'|s7 -4991 261}11169|G213 -5873 261
990 [S126 -3325 126]] 1050 |S66 -4165 126] | 1110 (s6 -5005 126|11170|G211 -5887 126
991 |S125 -3339 261]] 1051 |S65 -4179 261]| 1111 |s5 -5019 261 11171|G209 -5901 261
992 |s124 -3353 126] 11052 [S64 -4193 126f1 1112 |s4 -5033 126} |1172|G207 -5915 126
993 [sS123 -3367 261]] 1053 [S63 -4207 261) ] 11134{s3 -5047 261] |1173|G205 -5929 261
994 [S122 -3381 126]] 1054 [S62 -4221 126] |11114"|sS2 -5061 126] | 1174|G203 -5943 126
995 [S121 -3395 261]] 1055 |s61 -4235 2611115 |s1 -5075 261 11175|G201 -5957 261
996 [S120 -3409 126] 11056 |S60 -4249 126} | 1116 |G319 -5131 126|11176|G199 -5971 126
997 [S119 -3423 261]] 1057 [S59 -4263 261]| 1117 (G317 -5145 261 |1177|G197 -5985 261
998 [S118 -3437 126|] 1058 [S58 -4277 126|] 1118 |G315 -5159 126] | 1178|G195 -5999 126
999 [s117 -3451 261]] 1059 |S57 -4291 261]| 1119 |G313 -5173 261]11179|G193 -6013 261
1000 |S116 -3465 126] | 1060 |S56 -4305 126] | 1120°|G311 -5187 126]11180|G191 -6027 126
1001 |s115 -3479 261]] 1061 |S55 -4319 261] | 1121|G309 -5201 261]11181|G189 -6041 261
1002 |s114 -3493 126] 1062 [S54 -4333 126]1 1122/|G307 -5215 126]|1182|G187 -6055 126
1003 |S113 -3507 261]11063|S53 -4347 261 1123°|G305 -5229 261]|1183|G185 -6069 261
1004 |S112 -3521 126]] 1064 |S52 -4361 126] | 1124 |G303 -5243 126|11184|G183 -6083 126
1005 |s111 -3535 261]] 1065 |S51 -4375 261111125 |G301 -5257 261]11185|G181 -6097 261
1006 |S110 -3549 1261066 | S50 -4389 126]| 1126 |G299 -5271 126]11186|G179 -6111 126
1007 |S109 -3563 261]| 1067.{S49 =4403 261] | 1127 (G297 -5285 261]|1187|G177 -6125 261
1008 |S108 -3577 126} ] 1068 | S48 -4417 126]] 1128 |G295 -5299 126] | 1188|G175 -6139 126
1009 |s107 -3591 261] | 1069 |S47 -4431 261]| 1129 |G293 -5313 261]11189|G173 -6153 261
1010 |S106 -3605 126]11070 |S46 -4445 126} | 1130 |G291 -5327 126]11190|G171 -6167 126
1011 [S105 -3619 261]] 1071 [S45 -4459 261] | 1131 (G289 -5341 261] |1191|G169 -6181 261
1012 |sS104 -3633 126]11072'|s44 -4473 126|] 1132 |G287 -5355 126] | 1192|G167 -6195 126
1013 |S103 -3647 261]11073 |S43 -4487 261] ] 1133 (G285 -5369 261] [1193|G165 -6209 261
1014 |S102 -3661 126]]1074 |S42 -4501 126] | 1134 |G283 -5383 126|11194|G163 -6223 126
1015 |s101 -3675 261]] 1075 |S41 -4515 261]| 1135 |G281 -5397 261] ]1195|G161 -6237 261
1016 |S100 -3689 126] 11076 [S40 -4529 126]] 1136 |G279 -5411 126] | 1196|G159 -6251 126
1017 |S99 -3703 261]]1077 |S39 -4543 261] | 1137 (G277 -5425 261] |1197 |G157 -6265 261
1018 |S98 -3717 126|] 1078 [S38 -4557 126|] 1138 |G275 -5439 126] | 1198|G155 -6279 126
1019 |s97 -3731 2611079 |S37 -4571 261]| 1139 |G273 -5453 261]11199|G153 -6293 261
1020 |S96 -3745 126]11080 |S36 -4585 126] | 1140 |G271 -5467 126]11200|G151 -6307 126
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No. Name X Y No. Name X Y
1201 |G149 -6321 261]11261 |G29 -7161 261
1202 (G147 -6335 126]]1262 |G27 -7175 126
1203 |G145 -6349 261]11263 |G25 -7189 261
1204 |G143 -6363 126|] 1264 (G23 -7203 126
1205 |G141 -6377 261] ] 1265 |G21 -7217 261
1206 G139 -6391 126]]1266 |G19 -7231 126
1207 |G137 -6405 261)11267 |G17 -7245 261
1208 |G135 -6419 126|] 1268 |G15 -7259 126
1209 |G133 -6433 261]] 1269 |G13 -7273 261
1210 |G131 -6447 126|] 1270 (G11 -7287 126
1211 |G129 -6461 261]11271 |G9 -7301 261
1212 |G127 -6475 126) 1272 |G7 -7315 126
1213 |G125 -6489 261]11273 |G5 -7329 261
1214 |G123 -6503 126]11274|G3 -7343 126
1215 |G121 -6517 261]11275 |G1 -7357 261
1216 |G119 -6531 126]]1276 |DUMMY22 | -7371 126
1217 |G117 -6545 261 1277 |DUMMY23 | -7385 261
1218 |G115 -6559 126] 1278 [DUMMY24 | -7399 126
1219 |G113 -6573 261

1220 |G111 -6587 126 Alignment mark X Y
1221 |G109 -6601 261 Al -7480 260
1222 |G107 -6615 126 A2 7480 260
1223 |G105 -6629 261

1224 |G103 -6643 126

1225 |G101 -6657 261

1226 |G99 -6671 126

1227 |G97 -6685 261

1228 |G95 -6699 126

1229 |G93 -6713 261

1230 |G91 -6727 126

1231 |G89 -6741 261

1232 |G87 -6755 126

1233 |G85 -6769 261

1234 |G83 -6783 126

1235 |G81 -6797 261

1236 |G79 -6811 126

1237 |G77 -6825 261

1238 |G75 -6839 126

1239 |G73 -6853 261

1240 |G71 -6867 126

1241 |G69 -6881 261

1242 |G67 -6895 126

1243 |G65 -6909 261

1244 |G63 -6923 126

1245 |G61 -6937 261

1246 |G59 -6951 126

1247 |G57 -6965 261

1248 |G55 -6979 126

1249 |G53 -6993 261

1250 |G51 -7007 126

1251 |G49 -7021 261

1252 |G47 -7035 126

1253 |G45 -7049 261

1254 |G43 -7063 126

1255 |G41 -7077 261

1256 |G39 -7091 126

1257 |G37 -7105 261

1258 |G35 -7119 126

1259 |G33 -7133 261

1260 |G31 -7147 126
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3.5 Bump arrangement
A
56
Input PAD :
( ...... 4.0 ....... > ( ....... 6 b/7 é 5/.8 O .u r:
14 A
Output PAD |1<4u;’ o /3 tum;
v
A
104um
v
14X104
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3.6 Alignment mark

i m (7480, +260) (+7480, +260) I |

A HX8347-G A2

A_MARK (A1)
20um_I_" @
!
i
|
A —1 ] 4
10 um 30 um=30um", 30um 10um
A _MARK (A2)
20um
10um r
20um
30um .
30um
30um I
10um i
- o
F () ) 1
10um 30um 30um 30um 10um
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4. Interface

The HX8347-G supports two-type interface group: Command-Parameter interface
group, Register-Content interface group.

This manual description focuses on Register-Content interface group. About the
Command-Parameter interface mode, please refer to the HX8347-G (N) datasheet for
detalil.

In Register-Content interface group (IFSEL = ‘L"), the HX8347-G has a system
interface circuit for register command/GRAM data transferring, and a RGB interface
circuit for display data transferring during animated display. The system interface
circuit uses data bus pins (DB17-0). Since the data bus pins (DB17-0) can be used as
input in RGB interface circuit, the HX8347-G shows animated display-with less wiring.

System interface can be used to access internal command-and internal 18-bit/pixel
GRAM. The RGB interface is only used to access display-data. Please make sure that
in RGB interface mode, the input display data is not written to GRAM and is displayed
directly.
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4.1 System interface circuit

The system interface circuit in HX8347-G supports, 18-/16-/9-/8-bit bus width parallel
bus system interface for 180 series CPU, and 4-/3-wire serial bus system interface for
serial data input. When NCS = “L”, the parallel and serial bus system interface of the
HX8347-G become active and data transfer through the interface circuit is available.
The DNC_SCL pin specifies whether the system interface circuit access is to the
register command or to the display data RAM. The input bus format of system
interface circuit is selected by external pins setting. For selecting the input bus format,
please refer to Table 4.1.

DNC |NWR S Data Bus use
IM3|IM2 |{IM1| IMO Interface - - -

SCL CL |Register/Content GRAM
ololol o S%SGOI MCU 16-bit parallel | - | ywr D7-DO D15-DO! 16-bit data
olo|ol 1 S%SGOI MCU 8&-bit parallel | p\e | NgwR D7-DO D7-DO: 8-bit data
olol1]o0 S%SeOuMCU 16-bit parallel |\ | NwR D8'D1 D17-10, D8-D1: 16-bit data
olo|1]1 g%iOHMCU 8-bit parallel | nye | NwR D17:D10 D17-D10: 8-bit data
0 1 0 ID | 3-wire serial interface - SCL SDA
0 1 1 - | 4-wire serial interface DNC SCL SDA
1100l o ?y%seol MCU 18-bitparallel | pye | GWiR D7-DO D17:D0: 18-bit data
1lolol1 ?y%seol MCU 9-bit parallel | e A~ NwR D7-D0 D8-DO: 9-bit data
1lol1]o S%SGOHMCU 18-bit parallel | pe . NwWR D8-D1 D17-DO: 18-bit data
11011 g/%‘geon'\"cu 9-bit parallel |\ sye /| nwr D17-D10 D17-D9: 9-bit data
1 1 0 ID | 3-wire serial interface.ll - SCL SDI/SDO
1 1 1 - | 4-wire serial interface.ll DNC SCL SDI/SDO

Other Setting Setting Invalid

Table 4.1: Input'bus format selection. of'system int  erface circuit

It has an Index Register (IR) in HX8347-G to store index data of internal control
register and GRAM. Therefore,~the IR can be written with the index pointer of the
control register. through data bus by setting DNC_SCL=0. Then the command or
GRAM data can be written. to register at which that index pointer pointed by setting
DNC_SCL=1:

Furthermore, there are two 18-bit bus control registers used to temporarily store the
data written to or read from the GRAM. When the data is written into the GRAM from
the MPU, it is first written into the write-data latch and then automatically written into
the GRAM by internal operation. Data is read through the read-data latch when
reading from the GRAM. Therefore, the first read data operation is invalid and the
following read data operations are valid.
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4.1.1 Parallel bus system interface

The input / output data from data pins (DB17-0) and signal operation of the 180 series
parallel bus interface are listed in Table 4.2.

Operations NWR_SCL NRD DNC SCL
Writes Indexes into IR

Reads internal status

Writes command into register or data into GRAM
Reads command from register or data from GRAM

Table 4.2: Data pin function for 180 series CPU

ROk O]
Ok |O|F
NI ==]

Write to the register

NCS
DNC_SCL

NRD_E

NWR_RNW L] (@)

DB7-0

>< "index" write to index register >< Command write to the register><

Read the register

NCS |

DNC_SCL

NRD_E |_|
NWR_RNW |_|

DB7-0 3< "index"-write to index register ><Command read from the registe><

Figure4:1; Register read/write timing in parallel bus system interface (for 180 series MPU)
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Write to the graphic RAM

NCS _|
DNC

NRD_E

weew [ [ L[ L LT LI L

DB[B:0] X "22"h X1st write dataX 2nd write data X 3rd write data X 4th write data X 5th write data X X
Read the graphic RAM

NCS ]
DNC

NRD_E I_, I_, I_, I_, I_, I_,_

NWR_RNW
1st read data 2nd read read 3rdread data

DB[B:0] X - D \/:\/ D )\ /) D_

/ oL\

Dummy Read Data

Figure 4.2: GRAM read/write timing in parallel bus~. “.system interface (for-180 series MPU)
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4.1.2 MCU data color coding
MCU Data Color Coding for RAM data Write
- Parallel 8-Bit Bus Interface typel (IM3,IM2,IM1,IM0="0001")
Table 4.3: 8-bit parallel interface type | GRAM wri  te table
- Parallel 16-Bit Bus Interface typel (IM3,IM2,IM1,IM0="0000")
Register DB17|DB16]DB15|DB14|DB13|DB12(DB11|DB10| DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO Command
Command x | x| x| x| x| x| x| x| x| x]o|l]o|]1]0o|0o]|]O0]|1]O0 22H
17H DB17|DB16]DB15|DB14|DB13|DB12|(DB11|DB10| DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO Color
03h 4K-Color
05h X X 65K-Color
—— 262K-Color
06h X X (2-pixels/ 3bytes)
X X
07h A 262K-Color (16+2)
X X

Table 4.4: 16-bit parallel interface type | GRAM wr._ite table

- Parallel 9-Bit Bus Interface typel (IM3,IM2,IM1,IM0="1001")

Register DB17|DB16|DB15(DB14|DB13(DB12|DB11|DB10| DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO Register
Command X X X X X X X X X X 0 0 1 0 0 0 1 0 22H
17H DB17|DB16|DB15(DB14|DB13(DB12|DB11|DB10| DBY | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO Color
X X X X X X X X X 262K-Color
06h .
X X X X X X X X X (1-pixels/ 2bytes)

Table 4.5: 9-bit parallel interface type | GRAM wri-te table

- Parallel 18-Bit Bus Interface typel (IM3,IM2,IM1,IM0="1000")

Register DB17|DB16(DB15|DB14|DB13|DB12|DB11|{DB10| DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO Register

Command x | x [ x| x| x| x| x| x| x| x|]o]o[]1]o]o|]o|1]o0 22H
17H DB17|DB16(DB15|DB14|DB13|DB12|DB11|({DB10| DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO Color
06h 262K-Color

Table4:6: 18-bit parallel interface type | GRAM wr ite table
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- Parallel 8-Bit Bus Interface typell (IM3,IM2,IM1,IM0="0011")
Register DB17(DB16|DB15|DB14(DB13|DB12|DB11|{DB10} DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO Command
Command olo | 1o oo |10 x| x| x| x| x| x| x| x| x] x 22H
17H DB17(DB16|DB15|DB14(DB13|DB12|DB11|{DB10} DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO Color
X X X X X X X X X X
4K-Color
X X X X X X X X X X | (2-pixels/ 3-bytes)
X X X X X X X X X X
X X X X X X X X X X 65K-Color
x | x| x| x| x| x| x| x| x | x | @-pixell 2-bytes)
X X X X X X X X X X
262K-Color
AL XX X P XL XL XXX L X ] (1-pixell 3bytes)
X X X X X X X X X X

Table 4.7: 8-bit parallel interface type Il GRAM wr ite table

- Parallel 16-Bit Bus Interface typell (IM3,IM2,IM1,IM0="0010")

Register DB17|DB16|DB15|DB14|DB13|DB12|DB11|DB10| DB | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO Command
Command X 0 0 1 0 0 0 1 0 X 22H
17H DB17|DB16|DB15|DB14|DB13|DB12|DB11|DB10| DB | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO Color
03h X X X X X X 4K-Color
05h X X 65K-Color
X X X X X X
06h 262K-Color
ALK L X X | X | X I (2-pixels/ 3bytes)
X X X X X X
X X
07h 262K-Color (16+2)
X X X X X X X X X X X X X X

Table 4.8: 16-bit parallel interface type'll GRAM w rite settable

- Parallel 9-Bit Bus Interface typell (IM3,IM2,IM1,IM0="1011")

Register D17 | D16 | D15 [ D14 | D13 | D12 | D11 |D10| D9 | D8 | D7 [ D6 | D5 | D4 | D3 | D2 | D1 | DO Register
Command 0 0 1 0 0 0 1 0 X X X X X X X X X X 22H
17H D8 | D7 | D6 | D5 | D4 | D3 [ D2 | D1 ([ DO | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Color
X X X X X X X X X 262K-Color
06h -
x | x | x| x| x| x| x| x| x | (2-pixel/ 2bytes)

Table 4.9: 9-bit parallel interface 'set-type Il GRA M write table

- Parallel 18-Bit Bus Interface typell (IM3,IM2,1M1,IM0="1010")

Register DB17|DB16(DB15|DB14|DB13|DB12|DB11|{DB10| DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO Register

Command X | x| x| x| x| x| x| x| x]o]o|]21|]o|]o|]o]|]1]o0o]x 22H
17H DB17|DB16(DB15|DB14|DB13|DB12|DB11|({DB10| DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO Color
06h 262K-Color

Table 4.10:'18-bit/parallel interface type Il GRAM  write set table
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The 180-system 18-bit parallel bus interface type | in command-parameter interface
mode can be used by setting external pins “IM3, IM2, IM1, IMO” pins to “1000”. And the
I180-system 18-bit parallel bus interface type Il in command-parameter interface mode
can be used by setting “IM3, IM2, IM1, IMO” pins to “1010". Figure 4.3 is the example of

interface with 180 microcomputer system interface.

Transfer
Order

Input Data Bus

GRAM Data

Figure 4.4: Input data bus and GRAM data-mapping in

Himax Confidential
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MPU

A

Y _ V¥ ¥

A

NCS
DNC_SCL
NRD

NwRr scL  HX8347-G

DB17-0

Figure 4.3: Example of 180- system 18-bit parallel  bus.interface

1

18-bit‘Data
DB|DB| DB|DB|DB|DB |DB |DB |DB |DB |DB |[DB |DB | DB| DB | DB| DB| DB
1711615114 |13 |12 |11 |10 9 | 8 | 7| 6| 5|4]|3]|]2]1]0
G|G|G|G|G]|G
5| 4 3|2 1 0

262,144 Colors are avaliable

18-bit bus system interface with 18-bit-data

Input (“IM3, IM2, IM1, IM"="1010" or “1000")
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The 180-system 16-bit parallel bus interface type | in command-parameter interface
mode can be used by setting external pins “IM3, IM2, IM1, IMO” pins to “0000”. And
I180-system 16-bit parallel bus interface type Il in command-parameter interface mode
can be used by setting “IM3, IM2, IM1, IMO” pins to “0010”. Figure 4.5 is the example of
type | interface with 180 microcomputer system interface. And Figure 4.6 is the example
of type Il interface with 180 microcomputer system interface.

MPU

Figure 4.5: Example of 180 system 16-bit parallel b

MPU

A

NCS
DNC_SCL

NRD
NWR_SCL
DB15-0

HX8347-G

DB17-16

us‘interface type |

Y

Figure 4.6: Example of 180 syster; 16-bit parallel b
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DNC SCL

NRD
NWR_SCL
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Transfer 1
Order
12-bit Data
DB| DB| DB| DB DB DB| DB DB| DB| DB| DB
Input Data Bus [ 11| 109 |8 5|4 3l2]1]o0

DB|
7 6
| I | |
EERXRARRREREEEE
Yy VYY YYVYYYYVVYY
G|G|G|G|G |G
65,536 Colors are avaliable
Figure 4.7: Input data bus and GRAM data mapping in 16-bit bus system interface with 12-bit-data
input (R17H=03h and “IM3, IM2, IM1, IM0"="0000")

Transfer 1
Order
16-bit Data
pe[ D8| DB| DB[ DB pe| Ds| DB| De| D8| DB| DB[ DB| DB| DB[ DB
Input Data Bus | 15 | 14 | 13 | 12 [ 11 10]9|8|7|6]|5]|4f3f2f[1]o0
VVVV*lllllliVVVV‘
GHEEEE

65,536 Colors are avaliable

Figure 4.8: Input data bus and GRAM data mapping-in 16-bit'bus system interface with 16-bit-data
input ( R17H=05h and “IM3, IM2, IM1,/IM0"="0000")

Transf T
ransfer 1 | 2

Order I
16-bit Data 16-bit Data

Input Data| DB|DB|DB |DB |DB |DB DB |DB (DB |DB |DB os |ps |ps |oB [DB [DB
15|14 |13 [ 12 |11 |10 71615413 716151413 ]2

DB DB| DB |DB |DB |DB |DB
/ O D ' 2 15114113 112|111 |10
EERE! '

| 262, 144 colors are available

Figure'4.9.Input'data bus and GRAM data mapping in 16-bit bus system interface with 18 bit-data
input ( R17H=06h and “IM3, IM2, IM1, IM0"="0000")

Transfer 1 2
Order ~E
. -DI

16-bit Data Data

DB| DB| DB| DB| DB| DB| DB DB| DB| DB| DB| DB| DB| DB

Input Data Bus [ 15| 14 | 13 [ 12| 11 | 10 8 413f2]1]of1]o0

MQ<—®8
Aoq—mg

DB
7
G| G
413
Figure 4.10: Input data bus and GRAM data mappingi  n 16-bit bus system interface with 18(16+2)
bit-data input ( R17H=07h and “IM3, IM2, IM1, IM0"="0000")

cng)‘—cog

Ee

262,144 Colors are avaliable

GRAM Data
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Transfer 1
Order
12-bit Data
pe| DBl DB| DB DB DB| DB pe| DBl DB| DB
Input Data Bus | 131 12 [ 11 | 10 6|5 43]2]

DB|
8 7
| I | |
EERXRARRREREEEE
YV VY YYVYYYYVVYY
G|G|G|G|G |G
65,536 Colors are avaliable
Figure 4.11: Input data bus and GRAM data mapping i  n 16-bit bus system interface-with 12-bit-data
input (R17H=03h and “IM3, IM2, IM1, IM0"="0010")

Transfer 1
Order
16-bit Data
DB| DB| DB| DB| DB| DB| DB| DB| DB| DB| DB| DB| DB| DB| DB] DB
Input Data Bus [ 17 | 16 | 15 | 14 | 13 121110l 8|7 ]6]5|4]3]2]1
YYVvVyY ¢ l’ l l l l’ l’ I Yyvvy ¢
R ) HHEHEH

65,536 Colors/are avaliable

Figure 4.12: Input data bus and GRAM data mapping.i. . n-16-bit bus system interface with 16-bit-data
input ( R17H=05h and “IM3, IM2, IM1,/IM0"="0010")

—— — — — — —(AaAY — \ {)— —
Transfer
Order 1 l2
16-bit Data 16-bit Data
pe|os|ops|os|pB [pB DB (DB DB |pB oB [oe |pB [oB [DB DB
'”p”tData| 171615 14 13 |12 8|7 4|3 8l7[6]5]4 |3

DB
6
Bus l l
| G5| G4 | G3|G2| G1|GO

GRAM Data

| 262, 144 colors are available

Figure.4.13: Input.data bus and. GRAM data mappingi  n 16-bit bus system interface with 18(12+6)
bit-data input.(' R17H=06h and “IM3, IM2, IM1, IM0"="0010")

Transfer 1 2
Order ~E

. -DI
16-bit Data Data

EEEEEEEEE
Input Data Bus | 17 | 16 | 15 | 14 | 13 [ 12| 11| 10

]

DBl DB| DB| DB| DB| DB| DB
51413|2]|1]|17]16

Ee

262,144 Colors are avaliable

Figure 4.14: Input data bus and GRAM data mappingi  n 16-bit bus system interface with 18(16+2)
bit-data input (R17H=07h and “IM3, IM2, IM1, IMO"=" 0010")

GRAM Data (53 f

Mo<—\l8
Aoq—mg
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9-bit parallel bus system interface

The 180-system 9-bit parallel bus interface type | in command-parameter interface
mode can be used by setting external pins “IM3, IM2, IM1, IMO” pins to “1001”. And
I180-system 9-bit parallel bus interface type Il in command-parameter interface mode
can be used by setting “IM3, IM2, IM1, IMO” pins to “1011”". Figure 4.15 is the example
of type | interface with 180 microcomputer system interface. And Figure 4.16 is the
example of type Il interface with 180 microcomputer system interface.

A 4

NCS
DNC_SCL
NRD

NnwR scL  HX8347-G

DB8-0
I_/_. DB17-9
9

Figure 4.15: Example of 180 system 9-bit parallel'b". “us.interface type |

y

MPU

¥ V. VY

A

» NCS
» “DNC SCL

RW._NRD

NWR_ScCL HX8347-G
DB17-DB10
DB9

DB1~DB8
DBO

y

MPU

A A 4

A
oo\\

v

N

/
/o

Figure 4.16: Example of 180 system_g-bit parallel b  us interface type I
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Transfer Order 1 >
9-bit Data 9-bit Data
Input Data Bus DB| DB| DY DB | DB| DB DB| DB| DB | DB| DB| DB
8|1 71 6] 5f4]3 2111018 7]6

DB| DY DB | DB | DB| DB
5| 4] 3] 2|1 0

262,144 Colors are available

Figure 4.17: Input data bus and GRAM data mappingi  n 9-bit bus system interface with 18-bit-data
input ( R17H=06h and “IM3, IM2, IM1, IM0"="1001")

Transfer Order 1 2
9-bit Data 9-bit Data
Input Data Bus | DB| DB| DH DB[DB| DB pB| DB DB | DB| DB| DB
17| 16| 15| 14| 13| 12 11110 9 | 17| 16| 15

DB| DY DB | DB | DB| DB
14| 13 12| 11| 10] 9

262,144 Colors are available

Figure 4.18: Input data bus and GRAM data mappingi “~n.9-bit-bus system'interface with 18-bit-data
input ( R17H=06h and “IM3, IM2;. IM1, IM0"="1011")
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8-bit Parallel Bus System Interface

The 180-system 8-bit parallel bus interface type | in command-parameter interface
mode can be used by setting external pins “IM3, IM2, IM1, IMO” pins to “0001”. And
I80-system 8-bit parallel bus interface type Il in command-parameter interface mode
can be used by setting “IM3, IM2, IM1, IMO” pins to “0011". Figure 4.19 is the example
of type | interface with 180 microcomputer system interface. And Figure 4.20 is the
example of type Il interface with I80 microcomputer system interface.

NCS
DNC_SCL
NRD

Nwr scL HX8347-G

DB7-0

I_/_. DB17-8
10

Figure 4.19: Example of 180 system_8—bit parallel b/ / us-interface type |

MPU

Y V.V VvV VY

A

/
/
8

NCS
DNC SCL

NRD
Nwr scL— HX8347-G

DB17-DB10

|_/_. DB9-DBO
10

Figure 4.20: Example of 180 system g-bit parallel b  us interface type Il

MPU

)y VvV VvV Y

A
A 4

/
/
8
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Transfer Order 1 2
8-bit Data 4-bit Data
Input Bata Bus | D8 DB[ DB| DB DB | DB | DB | DB DB | DB | DB | DB
71 6| 5 4 3 2 1 0

VVVVV$

G5 | G4 | G3 | G2| G1 | GO

GRAM Data

7 6 5 4

4,096 Colors are available

Figure 4.21: Input data bus and GRAM data mapping i  n 8-bit bus system interface with 12-bit-data

input ( R17H=03h and“IM3, IM2, IM1, IM0"="0001")

Transfer Order 1 2

8-bit Data 8-bit Data
DB| DB| DB| DB| DB DB| DB| DB| DB| DB DB| DB| DB| DB | DB

71 6] 5] 4] 3 413|121 0

Input Data Bus

3
-—
 —
-«
-————
-—

GRAM Data

65,536.Colors are available

Figure 4.22: Input data bus and GRAM data mappingi “~n.8-bit-bus system'interface ' with 16-bit-data

input ( R17H=05h and “IM3, IM2;.IM1, IM0"="0001")

Transfer Order 1 2 3
6-bit Data 6-bit'Data 6-bit Data
D|D|D|D|D]D D|D|D|D|D]|D
B7|B6|B5|B4| B3| B2 B7|B6|B5]| B4 | B3| B2

'y

G5|G4|G3|G2| G1]| GO

GRAM Data

D|D|D|D|DJ|D
B7|B6|B5|B4 | B3| B2

262,144 Colors are available

Figure 4.23: Input data bus and GRAM data mappingi  n 8-bit bus system interface with 18-bit-data

input ( R17H=06h'and “IM3, IM2, IM1, IM0"="0001)

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

-P.41-
February, 2010



- H ..
*HX8347-G(T) 2 Himax

240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver

DATA SHEET V01

Transfer Order 1 2
8-bit Data 4-bit Data
Input Bata Bus DB| DB| DB| DB DB | DB | DB | DB DB || DB | DB | DB
17| 16| 15| 14 13 12 11 10

VVVVV$

G5 | G4 | G3 | G2| G1 | GO

GRAM Data

17 § 16 | 15| 14

4,096 Colors are available

Figure 4.24: Input data bus and GRAM data mappingi  n 8-bit bus system interface with 12-bit-data

input ( R17H=03h and“IM3, IM2, IM1, IM0"="0011")

Transfer Order 1 2
8-bit Data 8-bit Data
Input Data Bus | B[ DB| DB| DB DB DB | DB| DB| DB| DB| DB DB| DB| DB| DB| DB
17| 16| 15| 14| 13 12| 11| 10| 17| 16| 15

GRAM Data

14| 13| 12| 11| 10

65,536.Colors are available

Figure 4.25: Input data bus and GRAM data mapping i .<.n.8-bit bus’system interface with 16-bit-data

input ( R17H=05h and “IM3,IM2,.IM1;-1{M0"="0011")

Transfer Order 1 2 3

6-bit Data 6-bit Data 6-bit Data

DB| DB| DB| DB| DB | DB DB| DB| DB| DB| DB| DB
171 16| 15| 14| 13| 12 17| 16| 15| 14| 13| 12

DB| DB| DB| DB| DB | DB
17 16| 15| 14| 13| 12
GRAM Data G5|G4|G3|G2| G1]| GO M

262,144 Colors are available

Figure 4.26: Input data bus and GRAM data mappingi  n 8-bit bus system interface with 18-bit-data

input/( R17H=06h and “IM3, IM2, IM1, IM0"="0011")
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MCU Data Color Coding for RAM data Read

- Parallel 8-Bit Bus Interface type | (IM3,IM2,IM1,IM0="0001")

Register D17 | D16 | D15 | D14 | D13 (D12 | D11 (D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Command
Command X X X X X X X X X X 0 0 1 0| O 0 1 0 22H
D17 | D16 | D15 | D14 | D13 (D12 | D11 (D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Color
X X X X X X X X X X X X X X X X X X Dummy Read
N X X X X X X X X X X X X
Data Format 262K-Color
X X X X X X X X X X X X (1-pixel/ 3bytes)
X X X X X X X X X X X X

Table 4.11: 8-bit parallel interface type | GRAM re  ad table

- Parallel 16-Bit Bus Interface type | (IM3,IM2,IM1,IM0="0000")

Register D17 | D16 | D15 | D14 | D13 (D12 [ D11 |D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Command
Command X x | x X | x X | x X X x | 0| 0 1 /0|0 |0]|1]|0 22H
D17 | D16 | D15 | D14 | D13 (D12 [ D11 |D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Color
Read X X X X X X X X X X X X Dummy Read
eal
X X X X |G5|G4|G3|G2|G1l|GO| x X
Data Format 262K-Color
X X & & A A (2-pixels/ 3bytes)
X X X X X X

Table 4.12: 16-bit parallel interface type ' GRAMr | ead table

- Parallel 9-Bit Bus Interface type | (IM3,IM2,IM1,IM0="1001")

Register D17 | D16 | D15 | D14 | D13 (D12 [ D11 (D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Register
Command X X X X X X X X X x | o] o1 0] o 0| 1 0 22H
D17 | D16 | D15 | D14 | D13 (D12 | D11 (D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Color
Read X X X X X X X X X X X X X X X X X X Dummy Read
Data Format | x X X X X X X X X G5 | G4 | G3 262K-Color
X X X X X X X x | G2 | G1| GO (1-pixel/ 2bytes)
Table 4.13: 9-bit'parallel.interface type | GRAMre ad table
- Parallel 18-Bit Bus Interface type | (IM3,IM2,IM1,IM0="1000")
Register D17 | D16 | D15 | D14 | D13 [ D12 | D11 (D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Register
Command x I x I x| x| x{ x| x| x| x| x]o]lo]l1]o]lo]lo|]1]o 22H
D17 | D16 | D15 | D14 | D13 (D12 [ D11 | D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Color
DataR ?:?)(:mat X X X X X X X X X X X X X X X X X X Dummy Read

Table 4.14: 18-bit parallel interface type | GRAM r  ead table
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- Parallel 8-Bit Bus Interface type Il (IM3,IM2,IM1,IM0="0011")
Register |DB17|DB16|DB15|DB14|DB13|DB12|DB11|DB10| DB9 | DB8 | DB7 | DB6 | DBS | DB4 | DB3 | DB2 | DB1 | DBO Command
Command oo |12 ]ojoflo| 1o x| x| x| x| x| x| x| x| x| x 22H
DB17|DB16|DB15|DB14|DB13|DB12|DB11|DB10] DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO Color
X X X X X X X X X X X X X X X X X X Dummy Read
Read " "
Data Format 262K-Color
G0 x | x | x| x| x | x| x| x pox | | | ox ] g diel dbytes)
X X X X X X X X X X X X

Table 4.15: 8-bit parallel interface type Il GRAM r  ead table

- Parallel 16-Bit Bus Interface type Il (IM3,IM2,IM1,IM0="0010")

Register DB17|DB16|DB15|DB14|DB13|DB12|DB11|DB10| DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO Command
Command x | x| x| x| x| x| x| x| x]Jo]l]o]1]o|o]o]|1]o0]x 22H
DB17|DB16|DB15|DB14|DB13|DB12|DB11|DB10| DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO Color
Read X X X X X X X X X X X X X X X X Dummy Read
Data Format X X « | G5 | G4 | G3|G2|Gl|GO| x X X .
X | X} X X | X | X | (2-pixels/ 3bytes)
G5 | G4]1G3|G2|G1|GO| x X X X X X

Table 4.16: 16-bit parallel interface type Il GRAM ~'read table

- Parallel 9-Bit Bus Interface type Il (IM3,IM2,IM1,IM0="1011")

Register D17 | D16 | D15 | D14 | D13 | D12 | D11 | D10 | D9 D8 D7 D6 D5 D4 D3 D2 D1 DO Register
Command 0| O 10|00 1|0 X X X X X X X X X | X 22H
D17 | D16 | D15 | D14 | D13 | D12 | D11 (D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Color
Read X X X X X X X X X X X X X X X X X X Dummy Read
Data Format G5 | G4 | G3| « X X X X X X X X 262K-Color
G2 | Gl | GO X X X X X X X X x | (1-pixel/ 2bytes)

Table 4.17: 9-bit parallel interface type Il GRAM r —ead table

- Parallel 18-Bit Bus Interface type 11/(IM3,IM2,IM1,IM0="1010")

Register D17 | D16 [ D15 | D14 | D13 [ D12 [ D11 [ D10 | D9 | D8 | D7 | D6 [ D5 | D4 | D3 | D2 | D1 | DO Register
Command x | x [ x| x| x| x| x| x| x]JoJo]1]o]oJo|a1]ol]«x 22H
D17 | D16 | D15 | D14 | D13 [ D12 [ D11 [ D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Color

Read ) Road

DataFormat LX L x L x [ x| x [ x| x| x| x| x| x| x| x| x]x]x]x]|x ummy Rea

Table 4.18:.18-bit parallel.interface type Il GRAM read table
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4.1.3 Serial bus system interface

The HX8347-G supports two kinds of serial bus interface in register-content mode by
setting external pins “IM3, IM2, IM1” pins to “010” 3-wire serial interface I, and “IM3,IM2,
IM1” pins to “011” 4-wire serial interface I. The serial bus system interface | mode is
enabled through the chip select line (NCS), and it is accessed via a control consisting of
the serial input data (SDA), and the serial transfer clock signal (NWR_SCL).

The external setting “IM3, IM2, IM1” pins to “110” 3-wire serial interface Il and and
“IM3,IM2, IM1” pins to “111” 4-wire serial interface Il. The serial bus system interface |
mode is enabled through the chip select line (NCS), and it is accessed via a control
consisting of the serial input data (SDI) output data (SDO), and the serial transfer clock
signal (NWR_SCL).

4.1.3.1 3-wire serial interface

As the chip select signal (NCS) goes low, the start byte -needs to be transferred first.
The start byte is made up of 6-bit bus device identification code; register select (RS) bit
and read/write operation (RW) bit. The five upper hits ‘of 6-bit bus device identification
code must be set to “01110”, and the least significant bit-of the identification code must
be set as the external pin IMO input as “ID”.

The seventh bit (RS) of the start byte determines internal.index register or register,
GRAM accessing. RS must be set to “0”'when writing-data to the-index register or
reading the status and it must be set te-*1"when writing or-reading a command or
GRAM data. The read or write operation is selected by the eighth bit (RW) of the start
byte. The data is written to the chip when R/W._= 0, and read from chip when RW = 1.

RS R/W Function

0 0 Set index register

1 0 Writes Instruction-or GRAM data

1 1 Reads command (Not support GRAM read)

Table 4.19: Function of RS and R/W bit bus

A) TransferTiming Format in Serial Bus Interface for Index Register or Register Wirte
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
SCL ‘

11 |
i Start End .

1

S (O 2 0 000000 &
Device ID code—)| .

: Start byte 3 Index register set, )

register set,
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B)Transfer Timing Format in Serlal Bus Interface for Index Register or Register Read

2 4 5 6 7 8 9 10 " 12 13 14 15 16

DNC_SCL
:_j: Start End I
Nes ||| | |
b =
Hi-Z
SDA
(From MPU) \( 01110" ID
(Serial interface 1) wm code—>|
Start byte Status read, register read
S Hi-Z
(From Driver)
(Serial interface 1) D7 A D6 @@@@mw
Iﬂ— Status read, register read )l
Hi-Z
SDI
(From MPU) \( "01110" ID

(Serial interface )

Dewce ID code—)l

Start byte

Status read, register read *)‘

SDO
(From Driver)
(Serial interface Il)

Hi-Z

Iﬂ—- Status read, register read )I

Figure 4.27: Index register read/write timing in"3<"._ wire’serial bus system interface
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A)16-bit Data Transfer Timing Format in Serial Bus Interface for GRAM write ( Index 17h= 05)
12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

SCL

£~ Start End [
NCS | | | H
L i

[——

SDA "01110'ID

M Device ID code . -
' Start byte ' \ !

| 65k colors mapping (16 Bits to 18Bits) |

18—bils\ 1
| |

Frame - -
Memory

B)18-bit Data Transfer Timing Format in Serial Bus Interface for GRAM write ( Index 17H=06)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21, 22 23 24 25 26

"__i Start Endl"_I
NCS : |: :’_i7
LU Al
I(#}L—)I(#A
SR O O00 000088886008 0ac
: Device ID code ™ \l P >!

Start byte g

18-bits

i i |
Frame | —- T 7
1 1

Figure 4.28: Data write-timing in 3-wire-serial’bus system interface
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4.1.3.2 4-wire serial interface

4-pin serial case, data packet contains just transmission byte and control bit DNC is
transferred by DNC pin. If DNC is low, the transmission byte is command byte. If DNC is
high, the transmission byte is stored to index register or GRAM. The MSB is transmitted
first. The serial interface is initialized when NCS is high. In this state, NWR_SCL clock
pulse or SDA data have no effect. A falling edge on NCS enables the serial interface
and indicates the start of data transmission.

4-Wire Serial Peripheral Interface Protocol

DNC g :K ); D
NCS 1\ y y |

NWR_SCMM

| | |
SDA { D76 X(D5 D4 D3 X(p2 D1 XDO X~ X D7 D6) D5 X D4X D3X.D2X DX DO X
I

€ A [}

Command Parameter

NCS can be "H" between
Command and parameter

Figure 4.29: Index register write timing in 4-wire serial bus system interface

16-bit Data Transfer Timing Format in 4-wire Seria | Bus Interface for GRAM write ( Index 17h=/05)

SDA (G15X 614X G13X G12X G11X G10)

16-bit

y

Look-Up Table for 65K data mapping (16-bit to 18 bit)

18-bit
GRAM

18-bit Data Transfer Timing Format in 4-wire Serial Bus Interface for GRAM write ( Index 17h= 06)

SCL

SDA (__X___XG15XG14XG13XG12X(GIIXGI0X__ X )

[} [}
Figure 4.30: Data write timing in 4-wire serial bus system interface
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4.2 RGB Interface

The HX8347-G uses RCM [1:0] =’10’ or ‘11’ Software setting to select RGB
interface. After Power on Sequence, the RGB interface is activated. When RCM [1:0]
=’10’ use VSYNC, HSYNC, DE, DOTCLK, DB17-0 parallel lines for the RGB interface
(RGB mode 1). When RCM [1:0] ='11" use VSYNC, HSYNC, DOTCLK, DB17-0 parallel
lines for the RGB interface (RGB mode 2)

Pixel clock (DOTCLK) must be running all the time without stopping and it is used to
entering VSYNC, HSYNC, DE and DB17-0 lines states when there is a rising edge of
the DOTCLK.

In RGB interface mode 1, the valid display data is inputted in pixel unitvia DB17-0
according to the high-level(*H’) of DE signal, and display operations are ,executed in
synchronization with the frame synchronizing signal (VSYNC), line synchronizing signal
(HSYNC) and pixel clock (DOTCLK). In RGB interface mode-2,.the valid display data is
inputted in pixel unit via DB17-0 according to the HBP setting of HSYNC signal, and the
VBP setting of VSYNC. In these two RGB interface modes;.the input display data is not
written to GRAM and is displayed directly.

Vertical synchronization (VSYNC) signal is used to-tell'when there a-new frame of the
display is received , and this is negative (*-%, ‘0’,"low) active. Horizontal'synchronization
signal (HSYNC) is used to tell when a new-line of the frameis received, and this is
negative (-, ‘0", low) active. Data enable (DE).is used-to tell when RGB information is
received that should be transferred on-the display; and this-is positive (‘+’, ‘1’, high)
active. DB17-0 are used to tell what the information of the image is, that is transferred
on the display when DE="H’.

The pixel clock cycle is described-in the following-figure.

.

DOTCLK

VSYNC ¥ i

HSYNC \ i
DE

DB17-0 ‘K va

Figure 4.31: DOTCLK cycle

,
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General timing diagram in RGB interface is as follow.

Vertical Sync.

0 1
K .
Invisible Image
= Timing information what is notpossible to see on the display
VBP = Blanking Time
DE = ‘0’ (Low)
A .
Visible Image
= Image which can see on the displa
= Active
VP o .

VDISP DE=1"(high)
Y.
J

VFP

Y. Y.
1
Horizontal Sync.
HDISP HFP
- HBP € i€ >

Figure 4.32: RGB interface circuitinput timing dia  gram

The image information is.correct on the display when the timings are in range on the
interface. However, the'image information will'be incorrect on the display, when timings
are out of the range-onthe RGB interface and the correct image information will be
displayed automatically (by the display module) on the next frame (vertical sync.), when
there is returned from-out of the range to in range RGB interface timings.
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1-Frame (Tvp)

V Back Porch (Tygp)

VS V Front Porch (Tyep)

1-Line (Typ)
H Back Porch (Tygp)
e Valid data area (rupisp) ~ H Frant Porch (Thep)
DOTCLK _I_r
DE __
Data Bus In-Valid o A
Latch data In-Valid

Note: (1) RGB mode 2 doesn’t need DE signal
(2) EPL="0", VSPL="0", HSPL='0" and DPL="0’ of SETRGBIF (32H) command.

Figure’4.33: RGB.mode timing diagram
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All 3 kinds of bus width can be available during RGB interface mode (selected by

COLMOD (17H) command for 6-bit, 16-bit and 18-bit data width)

17H
50h
60h
17H | D17 | D16 | D15

D17 | D16 | D15 | D14 | D13 | D12 | D11 | D10 | D9

D8 | D7 | D6
x | G5 G3 | G2 ]Gl | GO
G5 G3 | G2 | G1 | GO
D14 | D13 | D12 | D11 | D10 | D9 | D8

X X X X X X X X X
EOh X X X X X X X
X X X X X X X X X

DO Bus width
16-bit data
18-bit data
Bus width

X X 6-bit data

Note: (1) When 17H="EOh”, 6-bit data width of 3-time transfer is used to transmit 1 pixel data with the 18-bit color
depth information.

(2) Only 17H= “50h","60h", “EOh” are valid on RGB I/F, others are invalid.
Table 4.20: RGB interface bus width set table

RGB interface mode

Video Data bus | Register for Blanking
RGB I/F Mode DOTCLK DE VS HS DB [B:0] Porch setting
RGB Mode 1 Used Used Used Used Used Not Used
RGB Mode 2 Used |NotUsed| Used Used Used Used

There are 2 kinds of RGB mode which is selected by RCM1 & RCMOQ hardware pins.

In RGB Mode 1 (RCM1, RCMO = “107), writing-data to display-is-<done by DOTCLK and
Video Data Bus (DB [17:0]), when DE is-high state. The external synchronization
signals (DOTCLK, VS and HS) are used for.internal display-signals. So, controller (host)

must always transfer DOTCLK, VS, HS ,and DE signals to driver.

In RGB Mode 2 (RCM1, RCMO = “11"), blanking porch setting of VS and HS signals are
defined by R33h and R34h command. DE pin is not used.
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4.2.1 Color order on RGB interface

The meaning of the pixel information, when 3 components/pixel (Red, Green and Blue)
on RGB interface are used, is described on the following table:

G Component B Component

Pixel Color

All bits are 0 All bits are 0 All bits are 0
All bits are 0 All bits are 0 All bits are 1
Green All bits are 0 All bits are 1 All bits are 0
Cyan All bits are 0 All bits are 1 All bits are 1
All bits are 1 All bits are 0 All bits are 0
All bits are 1 All bits are 0 All bits.are 1
Yellow All bits are 1 All bits are 1 All bits.are 0
White All bits are 1 All bits are 1 All bitsare'1

Note: There are only defined main colors on this table - Not all gray levels of colors:

Table 4.21: Meaning of pixel information for main ¢ olors on RGB interface
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4.2.2 RGB data color coding

18-bits/pixel Colors Order on 6-bit Data width RGB Interface (RGB 6-6-6-bit input).
There is 1 pixel (3 sub-pixels) per 3 bytes, 262K-colors, 17H="EOh”

NRESET 1 -

VS 1
HS ¢~
DE 1

DOTCLK | ) | ) | ) I T | | |

pB17 < - > > > > =
DB16 < - > : > : > : > >
> > >

DB9
DB8

DB7
DB6
DB5
DB4
DB3

DB2
DB1

>
DBO >
/

Pixel n+1

Note: (1) The data order is as follows; MSB=D7, LSB=DO0 and picture data is MSB=Bit7, LSB=Bit0 for Red, Green and
Blue data:.(3-trandfer data one pixel)
Figure 4.34: RGB 18-bit/pixel on 6-bit data width
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16-bits/pixel Colors Order on the 16-bits Data width RGB Interface (RGB 5-6-5-bits
input). There is 1 pixel (3 sub-pixels) per byte, 65K-colors, 17H="50h"

NRESET 1 -

VS 1

HS 1

DE 1

DOTCLK

DB17, R4
DB16, R3
DB15, R2
DB14, R1
DB13, RO
DB12
DB11, G5
DB10, G4
DB9, G3
DB8, G2
DB7, G1
DB6, GO
DB5, B4
DB4, B3
DB3, B2
DB2, B1
DB1, BO
DBO

5

/\
Y

< - ) - < - - < - >
Pixeln Pixel n+1 Pixel n+2 & Pixel n+3 Pixel n+4

16- bits \]G-bits \ lé bits

Data mapping (16 Bits to 18 Bits)

1;8—bits\ | \1&bitsl

Note: (1) The data order is as follows, MSB=D17, LSB=D0 and picture data is MSB=Bit5, LSB=Bit0 for Green data and

MSB=Bit4, LSB=Bit0

Himax Confidential

for Red and Blue data.
Figure 4.35: RGB 16-bit/pixel on 16-bit data width
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18-bits/pixel Colors Order on the 18-bit Data width RGB Interface (RGB 6-6-6-bit
input). There is 1 pixel (3 sub-pixels) per byte, 262K-colors, 17H="60h"

NRESET 1 :
VS 1
HS ¢
DE 1°

—
L
—

DOTCLK | I
D17,R5 |
D16, R4
D15, R3
D14, R2
D13, R1

D12, RO
D11, G5

D10, G4
D9, G3
D8, G2
D7, G1
D6, GO
D5, B5
D4, B4
D3, B3
D2, B2
D1, B1
DO, BO

Pixeln . i Pixel n¥1 " i Pixeln+2 £ Pixel n+3

Pixel n+4

Frame 1i3'bit§’ i /1&bits
Memory 7Y : ‘

Note: (1) The data order is as follows, MSB=D17, LSB=D0 and picture data is MSB=Bit5, LSB=Bit0 for Red, Green and

Blue data.
Figure 4.36: RGB 18-bit/pixel on 18-bit data width
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5. Function Description
5.1 Display data GRAM mapping

The display data RAM stores display dots and consists of 1,382,400 bits (240x18x320
bits). There is no restriction on access to the RAM even when the display data on the
same address is loaded to DAC. There will be no abnormal visible effect on the
display when there is a simultaneous Panel Read and Interface Read or Write to the
same location of the Frame Memory.

Every pixel (18-bit) data in GRAM is located by a (Page, Column) address (Y, X). By
specifying the arbitrary window address SC, EC bits and SP, EP bits, it is possible to
access the GRAM by setting RAMWR or RAMRD commands from start positions of
the window address.

(00,000H | (00,00)H | (00,02)H | --------- (00,EC)H | (00,ED)H-] (00,EE)H | (00,EF)H
(01,000H | (0L,00)H | (01,02)H | ----ev (01,EC)H | (01,ED)H-| (01,EE)H | (0L,EF)H
(02,000H | (02,00)H | (02,02)H | ----ev (02,EC)H | (02,ED)H. | (02,EE)H | (02,EF)H
(03,000H | (03,00)H | (03,02)H | ------ev (03,EC)H. | (03,ED)H | (03,EE)H | (03,EF)H
(04,000H | (04,00)H | (04,02)H | ------ev (04,EC)H. | (04,ED)H | (04,EE)H | (04,EF)H
(05,000H | (05,0)H | (05,02)H | ------ev (05,EC)H | (05,ED)H | (05,EE)H | (05,EF)H
(13A,000H | (13A,01)H | (13A02)H | ------- (13A,EC)H | (13A,ED)H | (13A,EE)H | (13A,EF)H
(13B,00)H | (13B,01)H | (13B,02)H | -----=o- (13B,EC)A[(13B,ED)H | (13B,EE)H | (13B,EF)H
(13C,00)H | (13C,01)H | (13C,02)H | --svx (13C,EC)H](13C,ED)H | (13C,EE)H | (13C,EF)H
(13D,00)H | (13D,01)H | (13D,02)H | --x-os (13D,EC)H/ (13DED)H [(13D17E)H| (13D,EF)H
(13E,00)H | (13E,01)H | (13E,02)H | -r=3-—- (13E,EC)H | (13E,ED)H | (13E,EE)H | (13E,EF)H
(13F,00)H | (13F.01)H | (13F.02)H | ---i---- (13EEC)H | (13F.ED)H | (13F,EE)H | (13F.EF)H

Table 5.1: GRAM address for'display panel position
5.2 Address Counter (AC) of GRAM

The HX8347-G.-contains an address counter (AC) which assigns address for
writing/reading-pixel .data to/from GRAM. The address pointers set the position of
GRAM. Every time when a pixel‘data is written into the GRAM, the X address or Y
address-of AC _will be automatically increased by 1 (or decreased by 1), which is
decided by -the register (MV, MX and MY bits) setting.

To simplify the address control of GRAM access, the window address function allows
for writing data only to a window area of GRAM specified by registers. After data
being written to the GRAM, the AC will be increased or decreased within setting
window address-range which is specified by the (start: SC, end: EC) and the (start:
SP, end: EP). Therefore, the data can be written consecutively without thinking a data
wrap by those bit function.
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5.2.1 System interface to GRAM write direction

B - Data stream from MCU is like
——__—”' this figure
————— =
————— _ — —
—————— =
=== » E

Figure 5.1: Image data sending order from host

The data is written in the order illustrated above. The counter which dictates where in
the physical memory the data is to be written is controlled by MV, MX and MY bits

setting
MADCTL
z
F % <
Virtual to physical Pointer
transtator
Virtual (0,0) when - Virtual (0,0) when
MV = don't care, PhyS'C?I Column MV = don't care,
MX ='0', MY =0’ Pointer MX = '1' MY = '0'
T -
(0,0) (0,X)
)
3 § Physical
2= axes X=239d, Y= 319d
g
(Y,0) (Y. X)
Virtual (0,0) when Virtual (0,0) when
MV = don't care, MV = don't care,
MX ='0', MY ="'1' MX ='1, MY ='1'
Figure 5.2: Image data writing control
MV | MX | MY CASET PASET
0 0 0 | Direct to Physical Column Pointer Direct to Physical Page Pointer
0 0 1 | Direct to Physical Column Pointer Direct to (Y - Physical Page Pointer)
0 1 0 | Direct to (X-Physical Column Pointer) Direct to Physical Page Pointer
0 1 1 | Directto (X - Physical Column Pointer) Direct to (Y - Physical Page Pointer)
1 0 0 | Direct to Physical Page Pointer Direct to Physical Column Pointer
1 0 1 | Directto (Y - Physical Page Pointer) Direct to Physical Column Pointer
1 1 0 | Direct to Physical Page Pointer Direct to (X-Physical Column Pointer)
1 1 1 | Directto (Y - Physical Page Pointer) Direct to (X - Physical Column Pointer)

Table 5.2;: CASET and PASET control for physical col umn/page pointers
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For each image orientation, the controls for the column and page counters apply as
below:
Condition Column Counter Page Counter
: Return to Return to
When RAMWR/RAMRD command is accepted. “Start Column’” “Start Page”
Complete Pixel Pair Write/Read action Increment by 1 No change
The Column counter value is larger than “End column.” “ R " Increment by 1
Start Column
. ; " Return to Return to
The Page counter value is larger than “End page”. “Start Column” “Start Page”

Note: Data is always written to the Frame Memory in the same order, regardless of the Memory Write Direction
set by MX, MY, MV.

Table 5.3: Rules for updating GRAM rrder
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The following figure depicts the GRAM address update method with MV, MX and MY
bit setting.
Display Image in the
Data MV | MX | MY 9 Image in the Driver (GRAM)
. . Host
Direction
BF-------— [BF-----=-—>
e 'S S ™ = -
X,Y address (0,0)
Normal 0o(l0|O el
———————— o
Soo __.—_'_‘____p “‘"':‘.“".“>E
P O --»|E
——ie oo > L TN
Y-Invert 0 0 1 F X,Y address (0,0) g
X: CASET N - >
SSS Sasame S Y: RASET - [ple Ty
P O --»|E
BF-——----~> HW Position 0.0) | ——»] €~ ===~ -~ 8| @ XY address (0,0)
S > oL e X: CASET
Y: RASET
X-Invert 0 110 F i
it st
So0 _._.'___‘__,_p Eld---—Cias
RS S »|E
BfF------+—» H/W Position (0,0) |—>E 4----ci-a-
——ie oo » PR iad N N\
X-Invert I
Y-Invert 0 1 1 j X,Y address (0,0)
N To e X: CASET
---F--- e DI LG B |—— Y: RASET
e > E
Bf----7r7277% H/W Position (0,0) B[ T
S - . o .
X-Y X,Y.address (0,0) : : : :
11010 F X: CASET 1 toa
Exchange | = = | " || N N V' RASET o .
-‘-'-';'---‘-‘--P E vV Vv ﬁ
BL7 - Tra> [[HW Position 0.0) ——{x"4 2 [E
SRRy > v v A
el ) ! i
Exchange | 1.| O(| 1 I el
. X,Y add 0,0 o v
X-invert L4\~ XaCfSSE'I(' ) ) (N
NN AL »[E Y: RASET = Vo
R, > ,r : 1 1 <+ X: CASET
X-Y o o Y: RASET
Exchange | 1 | 1 | O L i i'l
Y-invert N o L
ceertt a oA
ikttt >[E \ vV
BfF--——--=--—> H/W Position (0,0) E A A A
X-Y = > L LA
Exchange | ; | ; | o ! ! o
X-invert i 1 X,Y address (0,0)
Y-invert m=-TooTose o . 2= I
T LN AR, »[E X0 . [B Y: RASET
Table 5.4: Address direction settings
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Example for rotation with MY, MX and MV

This example is using following values: start page = 0, end page = 40, start column =
0 and end column = 20 => commands: page address set (0, 40) and column address
set (0, 20). The sent figure is as follows and its sending order is as follows.

Written image and direction from the host to frame memory

Writieg direction Image from the host

Start _ Start page=0
l“"‘“...- o
"‘—h», End page=40
e
End Start column =0 End column=20
Image position on the frame memory with MY =0/1, MX=0/1, MV =0/1
Memory Memory
Location Location
(0,0) FRAME (0,0) FRAME
MEMORY MEMORY
MY =0 MY =0
MX=0 MX =1
MV =0 MV =0
Memory Memory
Location Location
(0,0) FRAME (0,0) FRAME
MEMORY MEMORY
MY =1 MY =1
MX=0 MX =1
MV =0 MV =0

Figure 5.3: Example for rotation with MY, MX and MV~ -1
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Written image and direction from the host to frame memory
Writieg direction Image from the host
Start __ Start page=0
n.n-.‘“'“- —
"‘"H,..._"...-u End page=40
I .
End Start column =0 End column=20
Image position on the frame memory with MY =0/1, MX=0/1, MV =0/1
Memory Memory
Location Location
(0,0) FRAME (0,0) FRAME
MEMORY MEMORY
MY =0 MY =0
MX=0 MX=1
MV =1 MV =1
Memory Memory
Location Location
(0,0) FRAME (0,0) FRAME
MEMORY MEMORY
MY =1 MY =1
MX=0 MX=1
MV =1 MV =1

Figure 5.4: Example for rotation with MY, MX and MV~ -2
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By setting the SS_Panel, the relation between the source output channel and the
GRAM address can be changed as reverse display. By setting the GS_Panel , the
relation between the gate output channel and the GRAM address can be changed as
reverse display. By setting the BGR_Panel, the relation between the source output
channel and the <R>, <G>, <B> dot allocation can be reversed for different LCD color
filter arrangement. Table 5.5, Table 5.6 and Table 5.7 show relations among the
GRAM data allocation, the source output channel, and the R, G, B dot allocation.

BGR Panel =0’

Source | SS_Panel=‘0" | S1 S2 S3 S4 S5 S6 | --—-——-- S715 | S716 | S717 | S718 | S719 | S720
Output | SS_Panel =‘1' | S718 | S719 | S720 | S715 | S716 | S717 | ------- S4 S5 S6 S1 S2 S3
X Address “00"h “01"h |- “EE"h “EF’h
RGB data R]IG]|]B|R]|]G] B [ R | gl B R | G| B
Pixel Pixel 1 Pixel2 | ------- Pixel,:239 Pixel 240

BGR_ Panel =1’

Source | SS_Panel='0" | S3 S2 S1 | S6 S5 S4 | ------- S717 | S716 | S715 | S720 | S719 | S718
Output | SS_Panel =1’ | S720 | S719 |S718| S717 | S716 |S715| ------- S6 S5 S4 S3 S2 S1
X Address “00"h “01"h |- “EE’h “EF’h
Bit Allocation R| G |B|]R]J| G| B |-t R | ¢ [~B R | G| B

Pixel Pixel 1 Pixel 2 /] =--=-=- Pixel.239 Pixel 240
Table 5.5: GRAM X address and. display panel positio “-n
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ninnnnnnnln n nl n
SIG pins QB8RS |LQ|8|8] SIRIEIRIRRR|RRRIRIN
O|O|RPINW|MlOW|OO|N|W|WO©|O
Gl 0000h 0001h 0002h |  -----—--- 00ECh 00EDh 00EEh 00EFh
G2 0100h 0101h 0102h | = --------- 01ECh 01EDh 01EEh 01EFh
G3 0200h 0201h 0202h |  --------- 02ECh 02EDh 02EEh 02EFh
G4 0300h 0301h 0302h |  -----—--- 03ECh 03EDh 03EEh 03EFh
G5 0400h 0401h 0402h |  -----—--- 04ECh 04EDh 04EEh 04EFh
G6 0500h 0501h 0502h |  --m------ 05ECh 05EDh 05EEh 05EFh
G7 0600h 0601h 0602h |  --------- 06ECh 06EDh 06EEh 06EFh
G8 0700h 0701h 0702h |  -----—--- 07ECh 07EDh 07EEh 07EFh
G9 0800h 0801h 0802h |  -----—--- 08ECh 08EDh 08EEh 08EFh
G311 13600h 13601h 13602h |  --------- 136ECh 136EDh 136EEh 136EFh
G312 13700h 13701h 13702h | -=------- 137ECh 137EDh 137EEh 137EFh
G313 13800h 13801h 13802h |  --------- 138ECh 138EDh 138EEh 138EFh
G314 13900h 13901h 13902h |  --------- 139ECh 139EDh 139EEh 139EFh
G315 13A00h 13A01h 13A02h |  --------- 13AECh 13AEDh 13AEEh 13AEFh
G316 13B00h 13B01h 13B02h |  --------- 13BECh 13BEDh 13BEEh 13BEFh
G317 13C00h 13C01h 13C02h |  --------- 13CECh 13CEDh 13CEEh 13CEFh
G318 13D00h 13D01h 13D02h |  ----=ee-- 13DECh 13DEDhO 13DEEh 13DEFh
G319 13E00h 13E01h 13E02h |  #--—=-- 13EECh 13EEDh 13EEEh 13EEFh
G320 13F00h 13F01h 13F02h | = =---c--- 13FECh 13FEDh 13FEEh 13FEFh
Table 5.6: GRAM address and display-panel.position (GS ‘Panel ='0")
nin o nnnnnn n nl n
SIG pins RIB|IBILR B0 88| I I I I I S
OO INW|MlO|OO|IN|©|[WO|O
G320 0000h 0001h 0002h |  ---f---s 00ECh 00EDh 00EEh 00EFh
G319 0100h 0101h 0102h |  -==mem-n- 01ECh 01EDh 01EEh 01EFh
G318 0200h 0201h 0202h_ | [ #=-=-s- 02ECh 02EDh 02EEh 02EFh
G317 0300h 0301h 0302h, | | -==e=mot- 03ECh 03EDh 03EEh 03EFh
G316 0400h 0401h 0402h_ | " --==----- 04ECh 04EDh 04EEh 04EFh
G315 0500h 0501h 0502h~|.._#-------- 05ECh 05EDh O05EEh 05EFh
G314 0600h 0601h 0602h | = --------- 06ECh 06EDh 06EEh 06EFh
G313 0700h 0701h 0702h | --me-ee-- 07ECh 07EDh 07EEh 07EFh
G312 0800h 0801h 0802h |  --------- 08ECh 08EDh 08EEh 08EFh
G10 13600h 13601h 13602h |  --------- 136ECh 136EDh 136EEh 136EFh
G9 13700h 13701h 13702h |  --------- 137ECh 137EDh 137EEh 137EFh
G8 13800h 13801h 13802h |  --------- 138ECh 138EDh 138EEh 138EFh
G7 13900h 13901h 13902h |  --------- 139ECh 139EDh 139EEh 139EFh
G6 13A00h 13A01h 13A02h | --------- 13AECh 13AEDhA 13AEEh 13AEFh
G5 13B00h 13B01h 13B02h |  --------- 13BECh 13BEDh 13BEEh 13BEFh
G4 13C00h 13C01h 13C02h |  --------- 13CECh 13CEDh 13CEEh 13CEFh
G3 13D00h 13D01h 13D02h |  ----m---- 13DECh 13DEDh 13DEEh 13DEFh
G2 13E00h 13E01h 13E02h |  --------- 13EECh 13EEDh 13EEEh 13EEFh
Gl 13F00h 13F01h 13F02h |  --------- 13FECh 13FEDhO 13FEEh 13FEFh
Table 5.7: GRAM address and display panel position (GS_Panel ='0")
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HX8347-G supports three kinds of display mode: one is Normal Display Mode, one is
the other is Partial Display Mode, and Scrolling Display Mode.

When the PLTON = ‘0’ is set, HX8347-G will be into Normal Display Mode. When the
PLTON = ‘1" is set, HX8347-G will be into Partial Display Mode. When the
SCROLL_ON =1"is set, HX8347-G will be into Scrolling Display Mode.

5.3.1 Normal display on or partial mode on, vertica | scroll off

In this mode, content of the frame memory within an area where column pointer is
0000h to OOEFh and page pointer is 0000h to 013Fh is displayed. To display a dot on
leftmost top corner, store the dot data at (column pointer, page-pointer) = (0,0)
(SS_Panel ='0’, GS_Panel ='0).

N S

T
00 01} 02} 03} 04} 05} ow} ox}ovy ozg oon 00} 01} 02} 03} 04} 05 ow | ox|oryoz m
10 11} 12} 13} 14 w ! oIX) Y}z ,\‘_own 10 11} 12} 13} 14 1wl IX | 1Y}z m
20§ 21} 22} 23 Xy} z 20 21} 22} 23 x| 2} 2z
30431} 32 A4 30|31} 32 v} 3z
] ] ] ]
@ [ . [ 8 | [
N | 240 x 320 x 18 bit ) N 1 240 x 320 1
[ Frame Memory [ | LCD Panel
= uo | ut uy | uz F] uo | ut Uy} uz
@ @
2 (2]
Vo i vt VY| vz vo | i VY| vz
Wo{ wi Wyt wz WO ! Wi WY} Wz
X0 | X1} x2 x| xv| x2S X0 { X1} x2 XX | XY} Xz m
YoiYyi}vy2]vys yw} vxt vy} vyz¥ S3en Yol vyifvy2]vys YW} YX] Y Yz «a;n
\ 20{ 21} 22} 23 z4lz5i tzvizwt zx} 2y zzX e 20| 21} 22} z3 z4lz5i bzvizwl zx| zv} zz ‘Eﬁ'
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Example:
(1) PLTON ='1",
(2) PSL [15:0] =11pgc, PEL [15:0] =130pec, MADCTL's B4(ML)="0’ (GS_Panel ='0").

Physical 0,0 Point

0 0 0
e Non- display Area
o
i w
Y
130 >
i -
! 2
; S Non+ display Area
320 3250 \J 320
Content of GRAM Display Panel
Figure 5.5: Partial Display Area Setting (ML="0)
Example:
(1) PLTON = ‘1",

(2) PSL [15:0] =11pec, PEL [15:0] =130pec; MADGTL's B4(ML)="1' (GS_Panel ='0).

Physical 0, 0 Point

319 0

Non- display Area

Non- display Area

319 0 \/
Content.of GRAM Display Panel
Figure 5.6: Partial Display Area Setting (ML="1")

319

The refresh gate scan cycle.in the rest display area of the screen (non-display area) can
be specified by ISC[3:0] ‘bits. The scan cycle is set to an odd number from 0~13.The
polarity is-inverted every scan cycle.

ISC3 | ISC2 | ISC1 | ISCO Scan Cycle feum = 60HZ
0 0 0 0 1 frame 17ms
0 0 0 1 5 frames 84ms
0 0 1 0 9 frames 150ms
1 1 0 1 53 frames 880ms
1 1 1 0 57 frames 946ms
1 1 1 1 Setting Inhibited -

Table 5.8: ISC [3:0] Bits Definition

The rest display area (non-display area) will be the white display if the type of LCD is
normally white (REV_panel = “0”) and will be the black display if the type of LCD is
normally black (REV_panel = “1”) in refresh gate scan cycle.
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5.3.2 Vertical scroll display mode
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When SCROLL_ON bit is set to ‘1’, the scrolling display mode is active, and the
vertical scrolling display is specified by TFA, VSA, BFA bits (ROEh ~R13h) and VSP
bits (R14~R15h).
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Figure 5.7: Vertical scrolling

When Vertical Scrolling Definition Parameters (FFA+VSA+BFA) =320. In this case,
scrolling is applied as shown below.

Example (1) TFA="2d’, VSA="318d’, BFA='0d’, VSP="3d" (SS_Panel ='0’, GS_Panel
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Example (2) TFA="2d’, VSA="316d", BFA="2d", VSP="3d" (SS_Panel =0’, GS_Panel
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Figure 5.9: Memory map of vertical scrolling 2

Example (3) TFA="2d’, VSA="316d’, BFA="2d’, VSP='5d""(SS_Panel ='0’, GS_Panel

='0).
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Vertical scroll example

There are 2 types of vertical scrolling, which are determined by the TFA, VSA, BFA
bits (ROEh ~R13h) and VSP bits (R14~R15h).

Case 1: TFA + VSA + BFA # ‘320d’

N/A. Do not set TFA + VSA + BFA # ‘320d'. In that case, unexpected picture will be
shown.

Case 2: TFA + VSA + BFA ='320d’ (Scrolling)

Example (1) When TFA="0d’, VSA="320d’, BFA='0d’ and VSP="40d’ (SS_Panel ='0’,
GS_Panel ='0)

Memory(grz));swalAms PhyPSI(?atl Line D DAY
’ olnter Axis (0.0)
== A € >< -
=L A
Frame Display
Memory b

Physical Line Bis
. play
Pointer Axis{(0,0)
VSP /\ gijwl j >-<iiL
{7 L /N

Frame i Display
Memary

Figure 5.11: Vertical scrolling example
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5.3.3 Updating order on display active area in RGB interface mode

There is defined different kind of updating orders for display in RGB interface mode
(RCM [1:0] ="1x’). These updating are controlled by MY and MX bits.

Data streaming direction from the host to the display is described in the following

figure.

B >

< >

4 > Data stream from
¢—-——————"H’X83—47:G RGB Interface

is like in this figure
\/
< » | E
Figure 5.12: Data streaming order.in. RGB I/F
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Figure 5.13: Updating order when MY ='0" and MX-= 'O’
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Figure 5.14; Updating order when MY =‘0’and MX = ‘1’
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Figure 5.16: Updating order when MY =‘1’and MX = ‘1’

Condition Horizontal Counter Vertical Counter
An active VS signal is received Return to 0 Return to O
Single Pixel infermation of the active area is received Increment by 1 No change
An active HS signal between two active area lines Return to O Increment by 1
The Horizontal counter value is larger than X and the Return to Return to
Vertical counter value is larger than Y “Start Column” “Start Page”

Note: Pixel order is RGB on the display.

Table 5.9: Rules for updating order on display acti
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5.4 Tearing effect output line

The Tearing Effect output line supplies to the MPU a Panel synchronization signal.
This signal can be enabled or disabled by the Tearing Effect Line Off & On commands.
The mode of the Tearing Effect signal is defined by the parameter of the Tearing
Effect Line On command. The signal can be used by the MPU to synchronize Frame
Memory Writing when displaying video images.

Tearing effect function is not supported for RGB interface (RCM[1:0]="1x").

5.4.1 Tearing effect line modes

Mode 1, The Tearing Effect Output signal consists of V-Blanking Information only:

vdl tvdh

tvan= The LCD display is not updated from the Frame Memory
tvar = The LCD display is updated from the Frame Memory (except Invisible Line —'see below)

Figure 5.17: TE'mode 1 output

Under Model, the TE output timing'will be.defined by TSEL[15:0] setting.
Ex:

1. TSEL[15:0]=0, then TE signal will output after last Line finished.
2. TSEL[15:0]=2, then TE signal-will output.at second Line start.

Bottom Line

Top Line
2nd Line

TE (Mode 1)
@TSEL[15:0]=0

tvdn

TE (Mode 1)
@TSEL[15:0]=2

tuan

Figure 5.18: TE delay output
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Mode 2, The Tearing Effect Output signal consists of V-Blanking and H-Blanking
Information, there is one V-sync and 320 H-sync pulses per field.

thal thdn

/ V-Sync \ V-Sync
I L )
161th Line 162th Line

| I |
1stLine

2nd Line

Invisible Line

than= The LCD display is not updated from the Frame Memory
thai= The LCD display is updated from the Frame Memory (except Invisible Line — see above)

Figure 5.19: TE mode 2 output

Bottom Line

Top Line
[

2nd Line
remoce2) || L L L J ] 1T JaN L L L

TE (Mode 1)

Note: During Sleep in Mode, the Tearing Output Pin is active Low.

tvan

Figure 5.20: TE output waveform
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5.4.2 Tearing effect line timing

The Tearing Effect signal is described below.

tvai tvan

Vertical Timing

Horizontal TiminJ 1

thar thah
Figure 5.21: Waveform of tearing effect signal

Idle Mode Off (Frame Rate = 60 Hz)

Spec. —
Symbol Parameter i, Max. Onit Description
tvdl Vertical Timing Low Duration TBD - ms -
tvdh Vertical Timing High Duration 1000 - us -
thdl Horizontal Timing Low Duration TBD : ps -
thdh Horizontal Timing High Duration TBD 500 ys -

Note: The signal’s rise and fall times (tf, tr) are stipulated-to be equal to or less-than-15ns.
Table 5.10: AC characteristies of tearing effect signal

tr tf

7 0.8"I0VCC. _0.8*I0VCC — N\

I 0.2*lovCC 0.2*1I0VCC ~ ]

Figure 5:22:"Timing of tearing effect signal

The Tearing Effect Output Line is fed back to the MPU and should be used as shown
below.to avoid Tearing Effect:
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5.4.3 Example 1: MPU write is faster than panelrea d
MCU to Memory
»  Time

1st  320th

TE output signal

» Time

Memory to LCD

Time

Image on LCD

Figure 5.23: Timing of MPU write is faster than pa  nel.read

Data write to Frame Memory is now synchronized to the Panel-Scan. It should be
written during the vertical sync pulse of the Tearing Effect Output Line. This ensures
that data is always written ahead of the panel scan and each Panel Frame refresh has
a complete new image.

Data to be sent

Image on LCD

Figure 5.24: Display of MPU write is faster than pa  nel read
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5.4.4 Example 2: MPU write is slower than panel rea d
MCU to Memory .
1st 320th > Time
TE output signal
> Time
Memory to LCD
Time

1st 320th

Image on LCD a b c d e f

Figure 5.25: Timing of MPU write is slower than pan el read

The MPU to Frame Memory write begins just after Panel Read has. commenced i.e.
after one horizontal sync pulse of the Tearing Effect Output-Line, This allows time for
the image to download behind the Panel Read pointer and'finishing download during
the subsequent Frame before the Read Pointer “catches™ the-MPU to Frame memory

write position.

Data to be sent

Image on LCD

Figure 5.26: Display-of MPU write is slower than pa  nel read
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5.5 Oscillator

The HX8347-G can oscillate an internal R-C oscillator for internal operation. Because
the tolerance of internal oscillator frequency is +5%, RADJ [3:0] bits for initial
2.75MHz internal clock generation. With other dividers setting, the 2.75MHz internal
clock can be used to generate clock for other part of the chip using.

RGB Display Mode
DOTCLK
Display
Controller
DIV[1:0] >
Internal Display Mode
" 2.75MHZ| fosc Frequency P
Oscillator . e Step up Circuit 1
Clock RADJ3:0] > 2o [ (forDDVDH)
DOTCLK/2
RGB Display Mode Frequency Step up Circuit 2
» “Divider2 [—pp (for VGH,VGL)
FS1[1:0] Step up Circuit 3
(for VCL)
PWM_CLK

» (for-Backlight CABC)
Figure 5.27: HX8347-G internal clock circuit

5.6 Source driver

The HX8347-G contains a 720 channels of source driver (S1~S720) which is used for
driving the source line of TFT LCD panel. The source driver converts the digital data
from GRAM into the analag voltage for.720-channels and generates corresponding
gray scale voltage output, which €an realize a 262K colors display simultaneously.
Since the output circuit of this source driver incorporates an operational amplifier, a
positive and a negative voltage can be alternately outputted from each channel.

5.7 Gate driver

The HX8347-G contains a 320 gate channels of gate driver (G1~G320) which is used
for driving the gate. The gate driver level is VGH when scan some line, VGL the other
lines.
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5.8 Scan mode setting

HX8347-G can set internal register GS_PANEL bit to determine the pin assignment of
gate. The GS_PANEL setting allows changing the shift direction of gate outputs by
connecting LCD panel with the HX8347-G.

GS Scan direction
G2 G1
G4 G3
even-number H i odd-number
TFT
Q | Panel E 9]
53 v v 53
0 9 G318 G317 o
S G320 G319 ©
HX8347-G
G1,G2,G3,.. G157,G158,.. G319,G320
G2 G1
even-number G4 G3 odd-number
A A
o TFT o
@ Panel @
o H H ©
8 : H 3
1 Q G318 G317 0
G320 G319
HX8347-G
G320,G319,G318,.. G158,G157,.. G2,G1
Figure 5.28: Gate.scan mode
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5.9 LCD power generation circuit
5.9.1 Power supply circuit

The power circuit of HX8347-G is used to generate supply voltages for LCD panel

driving.

c8 SEL C11P
C1
Step up
C31IN Circuit 3 C11N

VCL
c9 I Stepup | C12P
Circuit 1 C2
Reference C12N
Voltage
Ger]era.tlon DDVDH | c3
Circuit |
VREG1
VCI Reference
VSSA Voltagg
Generation
VSSD Circuit
DDVDH

Reference
C10] VDDD | Voltage C21N
| Generation j_C4
Circuit

= C21P

C22P
Step up c5

Circuit 2

C22N
VGH |c6
I
VGL 4 | |c7
|
Figure 5.29: Block diagram of HX8347-G power circui  t
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Specification of connected passive component
Capacitor Recommended voltage Capacity

C1 (C11P/N) 6V 1uF (B characteristics)

C2 (C12P/N) 6V 1uF (B characteristics)

C3 (DDVDH) 10V 1uF (B characteristics)

C4 (C21P/N) 10V 1uF (B characteristics)

C5 (C22P/N) 10V 1uF (B characteristics)

C6 (VGH) 25V 1uF (B characteristics)

C7 (VGL) 16V 1uF (B characteristics)

C8 (C31P/N) 6V 1uF (B characteristics)

C9 (VCL) 6V 1uF (B characteristics)

C10(vDDD) 6V 1uF (B characteristics)

Himax Confidential
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5.9.2 LCD power generation scheme

The boost voltage generated is shown as below.

DATA SHEET V01

VGH VGH(2DDVDH~3DD
VDH)

VREGT (3.3V~5.8V) |

VCI (2.3~ 3.3V)

VCOMH

VSSA, VSSD (0V

DC/DC
x (-1)

VCOML

X VGL |VGL(-VCI-2DDVDH~
-VCI-DDVDH)

Note: Register / Voltage mapping

VRH[6:0] —» VREGT
VMH[7:0] —» VCOMH
VML[7:0] —» VCOML
BT[2:0] —» VGH, VGL

Figure 5.30: LCD.power generation scheme
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The HX8347-G 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 Gamma adjustment way is select by internal
register DGC_EN bit.

A) Gamma adjustment of Source Driver

| luminance of R

luminance of G

| luminance of B

Gary-scale of G

Gary-scale of B

Gary-scale of R 4

6

Source
Driver

i

Gamma
register

o)
=
s
=
o
3
5}
=
I}
e
S
3

Gary-scale of White

B) Gamma adjustment of Digital Gamma Correction

| luminance of G | luminance of R

| luminance of B

Figure 5.31: Gamma adjustments different of source

Gary-scale of G

Gary-scale of B

Gary-scale of R 4

6

R,G,B
Gamma
correction
(LUT)

Dithering 74

Source
Driver

i

Gamma
register

| luminance of G | luminance of R

| Iluminance of B

Gary-scale of R

Gary-scale of G

Gary-scale of B

driver with digital gamma correction

The HX8347-G offers Gamma adjustment ways to come to accord with LC
characteristic through Source Driver directly.
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5.10.1 Gamma characteristic correction function

The HX8347-G incorporates gamma adjustment function for the 262,144-color
display (64 grayscale for each R, G and B color). Gamma adjustment operation is
implemented by deciding the 8 grayscale levels firstly in gamma adjustment control
registers to match the LCD panel. These registers are available both for positive
polarities and negative polarities.

Graphics
RAM Positive Polarity.Register
(GRAM)
VRPgs | VRPo4 | VRPg3 [ VRPo2 | VRPo1| VRPoo
VRP15| VRP14| VRP13| VRP12| VRP11| VRP19
R|R[R|R|R|R||GIG|G|G|G|G||B(B|B|B|B|B
514131211 oll54(3|2]1(0l[54(3|2]1l0 VRP25 | VRP24 | VRP23 [ VRP22 [ VRP21 | VRP2g
VRP35] VRP34| VRP33 [ VRP32 [ VRP31 | VRP3g

VRP45{VRP44| VRP43 | VRP42| VRP41| VRP4o
VRPss | VRPs4 | VRPs3 [ VRPs2 | VRPs1 | VRPso
PRPogs| PRPos | PRPos [ PRPo3 | PRPo2 | PRPo1| PRPoo
PRP1s | PRP15 | PRP14|'PRP13| PRP12| PRP11| PRP10
PKPRo4 [ PKPo3|PKPo2 | PKPo1| PKPoo
PKP14[PKP13| PKP12| PKP11| PKP10
PKP24 | PKP23 [ PKP22 | PKP21| PKP2o
6 6 6 PKP34| PKP33 | PKP | PKP31 | PKP3o
PKP44 | PKP43 | PKP42 | PKP41| PKP4o

|caMP+{CGMP1{CGMPo{CGMPx)

VO
\Al <«
Grayscale
Voltage

Generator.

A A

6-bit Grayscale 6-bit Grayscale 6-bit Grayscale

D/A Converter D/A Converter D/A Converter

Negative Polarity Register

V63

Output Driver| | Output Driver| |Output/Driver VRNos | VRNo4 [ VRNo3 | VRNo2 | VRNo1 | VRNoo

VRN15 | VRN14 [ VRN13| VRN12 | VRN11 | VRN1o
VRN25 | VRN24 | VRN23 | VRN22 | VRN21 | VRN20
VRN35 | VRN34 [ VRN33 | VRN32 | VRN31 | VRN3o
v v v VRN45 | VRNa4 [ VRN43 | VRN42 | VRN41 | VRN4o

VRNSs5 | VRNs4 [ VRNs3 | VRNs2 | VRNs1 | VRNso
G PRNos| PRNos | PRNos4 | PRNo3 | PRNo2 | PRNo1 [ PRNoo
PRN1s| PRN1s | PRN14| PRN13[ PRN12| PRN11 [ PRN1o
PKNo4 [ PKNo3 | PKNo2 [ PKNo1 | PKNgo
PKN14| PKN13| PKN12 | PKN11 [ PKN1o
PKN24 | PKN23 | PKN22 | PKN21 [ PKN2g
PKN34 [ PKN33 | PKN32 [ PKN31 | PKN3o
PKN4a | PKN43 | PKN42 | PKN41 [ PKN4o

A

|CGMN11|CGMN1a|CGMNo1|CGMNoa|

Figure 5.32: Grayscale control
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Gamma-characteristics adjustment registers

This HX8347-G has register groups for specifying a series grayscale voltage that
meets the Gamma-characteristics for the LCD panel used. These registers are
divided into two groups, which correspond to the gradient, amplitude, and macro
adjustment of the voltage for the grayscale characteristics. The polarity of each
register can be specified independently.

Offset adjustment registers

The offset adjustment variable registers are used to adjust the amplitude of the
grayscale voltage. This function is implemented by controlling these variable resisters
in the top and bottom of the gamma resister stream for reference gamma voltage
generation. These registers are available for both positive and negative polarities

Gamma center adjustment registers

The gamma center adjustment registers are used to_adjust the reference gamma
voltage in the middle level of grayscale without‘changing the dynamic range. This
function is implemented by choosing one input/0f-128-to-1 selector. in the gamma
resister stream for reference gamma voltage. generation. These  registers are
available for both positive and negative polarities.

Gamma macro adjustment registers

The gamma macro adjustment registers can be ‘used for fine adjustment of the
reference gamma voltage. This‘function is implemented by controlling the 32-to-1
selectors (PKP/NO~5), each of which has 5 inputs and generates one reference
voltage output (Vg(P/N) 3, 20,32(31), 43, 60).

Register Positive Negative
Groups Polarity Polarity
Center PRPO 6-0/) \/PRNO 6-0 | Variahle resistor (PRP/NQ) for center adjustment
Adjustment | PRP1 6-0.| PRN1 6-0.~|-Variable resistor (PRP/N1)for center adjustment
PKPO 4-0>| PKNO 4:0" | 32-to-1 selector (voltage level of grayscale 3)
PKP14-0 | PKN1.4-0 -|-32-to-1 selector (voltage level of grayscale 20)
Macro 32-to-1 selector (voltage level of grayscale 32 for positive polarity
Adjustment Q240 CRN2Y-P | g grayscale 31 for negative polarity)
PKP3 4-0 | PKN34-0 |32-to-1 selector (voltage level of grayscale 43)
PKP4 4-0 | PKN4 4-0 | 32-to-1 selector (voltage level of grayscale 60)
VRPO 5-0 | VRNO 5-0 | Variable resistor (VRP/NO)for offset adjustment
VRP15-0 | VRN15-0 |Variable resistor (VRP/N1)for offset adjustment
Offset VRP25-0 | VRN25-0 | Variable resistor (VRP/N2)for offset adjustment
Adjustment | VRP35-0 | VRN35-0 | Variable resistor (VRP/N3)for offset adjustment
VRP4 5-0 | VRN4 5-0 | Variable resistor (VRP/N4)for offset adjustment
VRP5 5-0 | VRN5 5-0 | Variable resistor (VRP/N5)for offset adjustment

Table 5.12: Gamma-adjustment registers

Description
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Gamma resister stream

The block consists of two gamma resister streams one is for positive polarity and the
other is for negative polarity, each one including eight gamma reference voltages.
VgP/N (0, 1, 2, 3, 8 20, 32(31), 43, 55, 60, 61, 62, 63). Furthermore, the block has a
pin (VGS) to connect a variable resistor outside the chip for the variation between
panels, if needed.

Amplitude Adjustment register Micro adjustment register Micro adjustment register
< < < T T 3 T 3T3T
bl by by T 0 Py 22X X
2 3 2 23 2 23232
zZ z z zz £ Z2gz2¢
S = S = = =
VREG1 6 () A7 5 564545
v '|> > VO
20R
64 to 1 » Vi1
selector
> ; -
Y
32101
selector V3
64101 ERHR o[1[2]3
selector CGMO 36R|102R | 14R|30R|
16R|27R
30R[30R|[16R[24R
Y 128to 1
selector _‘l> B g [24R[24RIR J21R
18R|18R[11R|18R
64101
selector [ 24R/2R
f~C
32t01
selector V20
22R/2R(N)
Y 24R/2R(P)
410R/2R 223R/3R 32t01 V31(N)
selector V32(P)
24R/2R(N)
] 22R/2R(P)
32t01
selector V43
64101 | —— 24R/2R
selector
128t0 1
selector —|> > V55
A
CGM1 0ol1]2]3
6410 1 18R|3R [3R [18R
selector 32R/1R ¥ 18R[4R [4R |21R
18R|5R [5R [24R
32t01
selector V60 18R[22R[7R [27R
18R|[23R|28R|30R
—l> » V61
64 to 1
selector V62
20R
|'> > V63
VGS /fs 6 %
< < <
Py Py )
P =2 =2
Z Z Z
(3 B w
Amplitude Adjustment register
Figure 5.33: Gamma resister stream and gamma refere  nce voltage
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There are two types of variable resistors, one is for center adjustment and the other is
for offset adjustment. The resistances are decided by setting values in the center
adjustment, offset adjustment registers. Their relationships are shown below.

Value in Register Resistance Value in Register Resistance Value in Register Resistance
VR(P/N)0 5-0 VR(P/N)O VR(P/N)1 5-0 VR(P/N)1 VR(P/N)2 5-0 VR(P/N)2
000000 OR 000000 OR 000000 OR
000001 20R 000001 2R 000001 2R
000010 22R 000010 4R 000010 4R
000011 24R 000011 6R 000011 6R
011101 76R 011101 58R 011101 58R
011110 78R 011110 60R 011110 60R
011111 80R 011111 62R 011111 62R
100000 84R 100000 66R 100000 66R
100001 88R 100001 70R 100001 70R
100010 92R 100010 74R 100010 74R
111101 200R 111101 182R 111101 182R
111110 204R 111110 186R 111110 186R
111111 208R 111111 190R 111111 190R
Value in Register Resistance Value in Register Resistance Value in Register Resistance
VR(P/N)3 5-0 VR(P/N)3 VR(P/N)4 5-0 VR(P/N)4 VR(P/N)5 5-0 VR(P/N)2
000000 OR 000000 OR 000000 OR
000001 4R 000001 4R 000001 4R
000010 8R 000010 8R 000010 8R
011101 116R 011101 116R 011101 116R
011110 120R 011110 120R 011110 120R
011111 124R 0111711 124R 011111 124R
100000 128R 100000 128R 100000 128R
100001 130R 100001 130R 100001 130R
100010 132R 100010 132R 100010 132R
111100 184R 111100 184R 111100 184R
111101 186R 111101 186R 111101 186R
111110 188R 111110 188R 111110 188R
111111 190R 111111 190R 111111 208R

Table 5.13: Offset adjustment 0 ~ 5
Value in Register Resistance Value in Register Resistance
PR(P/N)0 6-0 PR(P/N)O PR(P/N)1 6-0 PR(P/N)1
0000000 OR 0000000 OR
0000001 2R 0000001 2R
0000010 4R 0000010 4R
1111101 250R 1010101 250R
1111110 252R 1111110 252R
1111111 254R 1111111 254R
Table 5.14: Center adjustment
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The grayscale levels are determined by the following formulas:

Reference
Voltage

Macro Adjustment
Value

VIinP/NO Formula

VinP/NO

VRP/NO 5-0 = 000000

VREG1

VRP/NO 5-0 = 000001

((450R - 20R) / 450R) * (VREGL - VGS) + VGS

VRP/NO 5-0 = 000010

((450R - 22R) / 450R) * (VREG1 - VGS) + VGS

VRP/NO 5-0 = 000011

((450R - 24R) / 450R) * (VREGL - VGS) + VGS

VRP/NO 5-0 = 000100

((450R - 26R) / 450R) * (VREGL - VGS) + VGS

VRP/NO 5-0 = 000101

((450R - 28R) / 450R) * (VREGL - VGS) + VGS

VRP/NO 5-0 = 000110

((450R - 30R) / 450R) * (VREGL - VGS) + VGS

VRP/NO 5-0 = 000111

((450R - 32R) / 450R) * (VREGL - VGS) + VGS

VRP/NO 5-0 = 001000

((450R - 34R) / 450R) * (VREGL - VGS) + VGS

VRP/NO 5-0 = 001001

((450R - 36R) / 450R) * (VREGL - VGS) + VGS

VRP/NO 5-0 = 001010

((450R - 38R) / 450R) * (VREGL - VGS) + VGS

VRP/NO 5-0 = 001011

((450R - 40R) / 450R) * (VREGL - VGS) + VGS

VRP/NO 5-0 = 001100

((450R - 42R) / 450R) * (VREGL - VGS) ¥ VVGS

VRP/NO 5-0 = 001101

((450R - 44R) / 450R) * (VREGL - VGS) +VGS

VRP/NO 5-0 = 001110

((450R - 46R) / 450R) * (VREG1- VGS)+ VGS

VRP/NO 5-0 = 001111

((450R - 48R) / 450R) * (VREGL- VGS)+ VGS

VRP/NO 5-0 = 010000

((450R - 50R) / 450R) * (VREGL- VGS) # VGS

VRP/NO 5-0 = 010001

((450R - 52R) / 450R) * (VREGL - VGS) + VGS

VRP/NO 5-0 = 010010

((450R - 54R) / 450R) * (VREG1 - VGS) + VGS

VRP/NO 5-0 = 010011

((450R - 56R) / 450R) * (VREGL- VGS) + VGS

VRP/NO 5-0 = 010100

((450R - 58R) /450R) *(VREGL - VGS) +\VGS

VRP/NO 5-0 = 010101

((450R - 60R) / 450R).* (VREGL - VGS) + ViGS

VRP/NO 5-0 = 010110

((450R - 62R)/ 450R)* (VREGL - VGS)+ VGS

VRP/NO 5-0 = 010111

((450R <64R)/ 450R)* (VREG1 - VGS) +VGS

VRP/NO 5-0 = 011000

((450R-.66R)./ 450R) * (VREG1-VGS) + VGS

VRP/NO 5-0 = 011001

((450R - 68R)./ 450R) * (VREGL - VGS) + VGS

VRP/NO 5-0 = 011010

((450R -70R) / 450R) * (VREGL.-VGS) + VGS

VRP/NO 5-0 = 011011

((450R - 72R) / 450R) * (VREGL1 - VGS) + VGS

VRP/NO 5-0 = 011100

((450R'-74R) / 450R) * (VREGY- VGS) + VGS

VRP/NO 5-0 = 011101

((450R - 76R) //450R) *(VREG1 - VGS) + VGS

VRP/NO 5-0 = 011110

((450R - 78R) /450R) *(VREGL - VGS) + VGS

VRP/NO 5-0 = 011111

((450R - 80R) / 450R) *(VREG1 - VGS) + VGS

VRP/NO 5-0 = 100000

((450R 7 84R) / 450R) * (VREGL - VGS) + VGS

VRP/NO 5-0 = 100001

((450R -88R) /450R) * (VREGL - VGS) + VGS

VRP/NO 5-0 = 100010

((450R - 92R) 450R) * (VREGL - VGS) + VGS

VRP/NO 5-0 = 100011

((450R - 96R) / 450R) * (VREGL - VGS) + VGS

VRP/NO 5-0 = 100100

((450R -100R) / 450R) * (VREG1 - VGS) + VGS

VRP/NO 5-0 = 100101

((450R - 104R) / 450R) * (VREG1 - VGS) + VGS

VRP/NO 5-0 =100110

((450R - 108R) / 450R) * (VREGL1 - VGS) + VGS

VRP/NO 5-0=/10011%

((450R - 112R) / 450R) * (VREGL1 - VGS) + VGS

VRP/NO.5-0.= 101000

((450R - 116R) / 450R) * (VREGL1 - VGS) + VGS

VRP/NO/5-0 =.101001

((450R - 120R) / 450R) * (VREG1 - VGS) + VGS

VRP/NO 5-0 =101010

((450R - 124R) / 450R) * (VREG1 - VGS) + VGS

VRP/NO 5-0 = 101011

((450R - 128R) / 450R) * (VREG1 - VGS) + VGS

VRP/NO,5-0 = 101100

((450R - 132R) / 450R) * (VREGL - VGS) + VGS

VRP/NO 5-0 = 101101

((450R - 136R) / 450R) * (VREG1 - VGS) + VGS

VRP/NO 5-0 = 101110

((450R - 140R) / 450R) * (VREG1 - VGS) + VGS

VRP/NO 5-0 = 101111

((450R - 144R) / 450R) * (VREG1 - VGS) + VGS

VRP/NO 5-0 = 110000

((450R - 148R) / 450R) * (VREG1 - VGS) + VGS

VRP/NO 5-0 = 110001

((450R - 152R) / 450R) * (VREG1 - VGS) + VGS

VRP/NO 5-0 = 110010

((450R - 156R) / 450R) * (VREG1 - VGS) + VGS

VRP/NO 5-0 = 110011

((450R - 160R) / 450R) * (VREG1 - VGS) + VGS

VRP/NO 5-0 = 110100

((450R - 164R) / 450R) * (VREG1 - VGS) + VGS

VRP/NO 5-0 = 110101

((450R - 168R) / 450R) * (VREG1 - VGS) + VGS

VRP/NO 5-0 = 110110

((450R - 172R) / 450R) * (VREG1 - VGS) + VGS

VRP/NO 5-0 = 110111

((450R - 176R) / 450R) * (VREG1 - VGS) + VGS

VRP/NO 5-0 = 111000

((450R - 180R) / 450R) * (VREGL - VGS) + VGS

VRP/NO 5-0 = 111001

((450R - 184R) / 450R) * (VREG1 - VGS) + VGS

VRP/NO 5-0 = 111010

((450R - 188R) / 450R) * (VREG1 - VGS) + VGS

VRP/NO 5-0 = 111011

((450R - 192R) / 450R) * (VREG1 - VGS) + VGS

VRP/NO 5-0 = 111100

((450R - 196R) / 450R) * (VREG1 - VGS) + VGS

VRP/NO 5-0 = 111101

((450R - 200R) / 450R) * (VREGL - VGS) + VGS

VRP/NO 5-0 = 111110

((450R - 204R) / 450R) * (VREG1 - VGS) + VGS

VRP/NO 5-0 = 111111

((450R - 208R) / 450R) * (VREG1 - VGS) + VGS
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Reference
Voltage

Macro Adjustment
Value

VinP/N1 Formula

VinP/N1

VRP/N1 5-0 = 000000

(430R / 450R) * (VREGL - VGS) + VGS

VRP/N1 5-0 = 000001

((430R - 2R) / 450R) * (VREGL - VGS) + VGS

VRP/N1 5-0 = 000010

((430R - 4R) / 450R) * (VREGL - VGS) + VGS

VRP/N1 5-0 = 000011

((430R - 6R) / 450R) * (VREGL - VGS) + VGS

VRP/N1 5-0 = 000100

((430R - 8R) / 450R) * (VREGL - VGS) + VGS

VRP/N1 5-0 = 000101

((430R - 10R) / 450R) * (VREGL - VGS) + VGS

VRP/N1 5-0 = 000110

((430R - 12R) / 450R) * (VREGL - VGS) + VGS

VRP/N1 5-0 = 000111

((430R - 14R) / 450R) * (VREG1 - VGS) + VGS

VRP/N1 5-0 = 001000

((430R - 16R) / 450R) * (VREGL - VGS) + VGS

VRP/N1 5-0 = 001001

((430R - 18R) / 450R) * (VREGL - VGS) + VGS

VRP/N1 5-0 = 001010

((430R - 20R) / 450R) * (VREGL - VGS) + VGS

VRP/N1 5-0 = 001011

((430R - 22R) / 450R) * (VREGL - VGS) + VGS

VRP/N1 5-0 = 001100

((430R - 24R) / 450R) * (VREGL - VGS) + VGS

VRP/N1 5-0 = 001101

((430R - 26R) / 450R) * (VREGL - VGS) + VGS

VRP/N1 5-0 = 001110

((430R - 28R) / 450R) * (VREGL - VGS) + VGS

VRP/N1 5-0 = 001111

((430R - 30R) / 450R) * (VREGL - VGS) #VGS

VRP/N1 5-0 = 010000

((430R - 32R) / 450R) * (VREGL - VGS) * VGS

VRP/N1 5-0 = 010001

((430R - 34R) / 450R) * (VREG1-VGS)'+ VGS

VRP/N1 5-0 = 010010

((430R - 36R) / 450R) * (VREGL1- VGS)+ VGS

VRP/N1 5-0 = 010011

((430R - 38R) / 450R) * (VREGL.- VGS)* VGS

VRP/N1 5-0 = 010100

((430R - 40R) / 450R) * (VREGL.- VGS) + VGS

VRP/N1 5-0 = 010101

((430R - 42R) / 450R) * (VREGL - VGS) + VGS

VRP/N1 5-0 = 010110

((430R - 44R) / 450R)*(VREGL- VGS) + VGS

VRP/N1 5-0 = 010111

((430R - 46R) /450R) *(VREGL - VGS) +VGS

VRP/N1 5-0 = 011000

((430R - 48R) / 450R)* (VREG1 - VGS) +.VGS

VRP/N1 5-0 = 011001

((430R - 50R)7 450R) * (VREGL - VGS) +VGS

VRP/N1 5-0 = 011010

((430R=.52R) [ 450R) * (VREG1 -VGS) +VGS

VRP/N1 5-0 = 011011

((430R=54R)/ 450R) * (VREG1-VGS) + VGS

VRP/N1 5-0 = 011100

((430R - 56R)/ 450R) * (VREGL.- VGS) + VGS

VRP/N1 5-0 = 011101

((430R - 58R) / 450R) * (VREG1:- VGS) + VGS

VRP/N1 5-0 = 011110

((430R -60R) / 450R) * (VREGL - VGS) + VGS

VRP/N1 5-0 = 011111

((430R=62R) / 450R) * (VREGY - VGS) + VGS

VRP/N1 5-0 = 100000

((430R - 66R) /[450R) *(VREGL - VGS) + VGS

VRP/N1 5-0 = 100001

((430R - 70R) /450R) *(VREGL - VGS) + VGS

VRP/N1 5-0 = 100010

((430R -.74R) / 450R) *(VREG1 - VGS) + VGS

VRP/N1 5-0 = 100011

((430R £ 78R) / 450R) * (VREGL - VGS) + VGS

VRP/N1 5-0 = 100100

((430R “82R)./450R) * (VREGL - VGS) + VGS

VRP/N1 5-0 = 100101

((430R - 86R)./450R) * (VREGL - VGS) + VGS

VRP/N1 5-0 = 100110

((430R - 90R) / 450R) * (VREGL - VGS) + VGS

VRP/N1 5-0 = 100111

((430R-94R) / 450R) * (VREGL - VGS) + VGS

VRP/N1 5-0 = 101000

((430R - 98R) / 450R) * (VREGL - VGS) + VGS

VRP/N1 5-0 7101001

((430R - 102R) / 450R) * (VREGL - VGS) + VGS

VRP/N1 5-0 ='101010

((430R - 106R) / 450R) * (VREGL1 - VGS) + VGS

VRP/N15-0.= 101011

((430R - 110R) / 450R) * (VREGL1 - VGS) + VGS

VRP/N1/5-0 =101100

((430R - 114R) / 450R) * (VREGL - VGS) + VGS

VRP/N1 5-0 =101101

((430R - 118R) / 450R) * (VREGL1 - VGS) + VGS

VRP/N1 5-0 = 101110

((430R - 122R) / 450R) * (VREG1 - VGS) + VGS

VRP/N15-0 = 101111

((430R - 126R) / 450R) * (VREG1 - VGS) + VGS

VRP/N1 5-0 = 110000

((430R - 130R) / 450R) * (VREG1 - VGS) + VGS

VRP/N1 5-0 = 110001

((430R - 134R) / 450R) * (VREG1 - VGS) + VGS

VRP/N1 5-0 = 110010

((430R - 138R) / 450R) * (VREG1 - VGS) + VGS

VRP/N1 5-0 = 110011

((430R - 142R) / 450R) * (VREG1 - VGS) + VGS

VRP/N1 5-0 = 110100

((430R - 146R) / 450R) * (VREGL - VGS) + VGS

VRP/N1 5-0 = 110101

((430R - 150R) / 450R) * (VREG1 - VGS) + VGS

VRP/N1 5-0 = 110110

((430R - 154R) / 450R) * (VREG1 - VGS) + VGS

VRP/N1 5-0 = 110111

((430R - 158R) / 450R) * (VREG1 - VGS) + VGS

VRP/N1 5-0 = 111000

((430R - 162R) / 450R) * (VREGL - VGS) + VGS

VRP/N1 5-0 = 111001

((430R - 166R) / 450R) * (VREGL - VGS) + VGS

VRP/N1 5-0 = 111010

((430R - 170R) / 450R) * (VREG1 - VGS) + VGS

VRP/N1 5-0 = 111011

((430R - 174R) / 450R) * (VREG1 - VGS) + VGS

VRP/N1 5-0 = 111100

((430R - 178R) / 450R) * (VREG1 - VGS) + VGS

VRP/N1 5-0 = 111101

((430R - 182R) / 450R) * (VREGL - VGS) + VGS

VRP/N1 5-0 = 111110

((430R - 186R) / 450R) * (VREG1 - VGS) + VGS

VRP/N1 5-0 = 111111

((430R - 190R) / 450R) * (VREG1 - VGS) + VGS
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Reference
Voltage

Macro Adjustment
Value

VIinP/N2 Formula

VinP/N2

VRP/N2 5-0 = 000000

(410R / 450R) * (VREGL - VGS) + VGS

VRP/N2 5-0 = 000001

((410R - 2R) / 450R) * (VREGL - VGS) + VGS

VRP/N2 5-0 = 000010

((410R - 4R)/ 450R) * (VREGL - VGS) + VGS

VRP/N2 5-0 = 000011

((410R - 6R) / 450R) * (VREGL - VGS) + VGS

VRP/N2 5-0 = 000100

((410R - 8R) / 450R) * (VREGL - VGS) + VGS

VRP/N2 5-0 = 000101

((410R - 10R) / 450R) * (VREGL - VGS) + VGS

VRP/N2 5-0 = 000110

((410R - 12R) / 450R) * (VREGL - VGS) + VGS

VRP/N2 5-0 = 000111

((410R - 14R) / 450R) * (VREGL - VGS) + VGS

VRP/N2 5-0 = 001000

((410R - 16R) / 450R) * (VREGL - VGS) + VGS

VRP/N2 5-0 = 001001

((410R - 18R) / 450R) * (VREGL - VGS) + VGS

VRP/N2 5-0 = 001010

((410R - 20R) / 450R) * (VREGL - VGS) + VGS

VRP/N2 5-0 = 001011

((410R - 22R) / 450R) * (VREGL - VGS) + VGS

VRP/N2 5-0 = 001100

((410R - 24R) / 450R) * (VREG1 - VGS) + VGS

VRP/N2 5-0 = 001101

((410R - 26R) / 450R) * (VREGL - VGS) +VGS

VRP/N2 5-0 = 001110

((410R - 28R) / 450R) * (VREGL - VGS) #NGS

VRP/N2 5-0 = 001111

((410R - 30R) / 450R) * (VREGL - VGS) ¥ VGS

VRP/N2 5-0 = 010000

((410R - 32R) / 450R) * (VREG1 -VGS) + VGS

VRP/N2 5-0 = 010001

((410R - 34R) / 450R) * (VREG1-VGS) + VGS

VRP/N2 5-0 = 010010

((410R - 36R) / 450R) * (VREGL- VGS)* VGS

VRP/N2 5-0 = 010011

((410R - 38R) / 450R) * (VREGL.- VGS) + VGS

VRP/N2 5-0 = 010100

((410R - 40R) / 450R) * (VREGL - VGS) + VGS

VRP/N2 5-0 = 010101

((410R - 42R) / 450R) *(VREGL - VGS) + VGS

VRP/N2 5-0 = 010110

((410R - 44R) /450R) ¥(VREG1 - VGS) +VGS

VRP/N2 5-0 = 010111

((410R - 46R) /.450R) * (VREG1 - VGS) +VGS

VRP/N2 5-0 = 011000

((410R - 48R)7 450R) * (VREGL - VGS) +V(GS

VRP/N2 5-0 = 011001

((410R-50R) /. 450R) * (VREG1 ~VGS) + VGS

VRP/N2 5-0 = 011010

((410R -52R) /. 450R) * (VREG1 < VGS) + VGS

VRP/N2 5-0 = 011011

((410R - 54R) /450R) * (VREG1- VGS) + VGS

VRP/N2 5-0 = 011100

((410R - 56R) / 450R) * (VREG1- VGS) + VGS

VRP/N2 5-0 = 011101

((410R - 58R) / 450R).* (VREGL - VGS) + VGS

VRP/N2 5-0 = 011110

((410R “60R) / 450R) * (VREGL - VGS) + VGS

VRP/N2 5-0 = 011111

((410R - 62R) /450R) *(VREGL - VGS) + VGS

VRP/N2 5-0 = 100000

((410R - 66R) / 450R) * (VREGL1 - VGS) + VGS

VRP/N2 5-0 = 100001

((410R -.70R) / 450R)*(VREGL - VGS) + VGS

VRP/N2 5-0 = 100010

((410R “74R) / 450R) * (VREGL - VGS) + VGS

VRP/N2 5-0 = 100011

((410R - 78R)//450R) * (VREGL - VGS) + VGS

VRP/N2 5-0 = 100100

((410R-.82R)/450R) * (VREGL - VGS) + VGS

VRP/N2 5-0 = 10010%

((410R - 86R) / 450R) * (VREGL - VGS) + VGS

VRP/N2 5-0 = 100110

((410R - 90R) / 450R) * (VREGL - VGS) + VGS

VRP/N2 5-0 = 100111

((410R - 94R) / 450R) * (VREGL - VGS) + VGS

VRP/N2 5-0 = 101000

((410R - 98R) / 450R) * (VREGL - VGS) + VGS

VRP/N2 5-0 101001

((410R - 102R) / 450R) * (VREGL - VGS) + VGS

VRP/N2'5-0.= 101010

((410R - 106R) / 450R) * (VREGL - VGS) + VGS

VRP/N25-0.=101011

((410R - 110R) / 450R) * (VREGL1 - VGS) + VGS

VRP/N2 5-0 =101100

((410R - 114R) / 450R) * (VREGL1 - VGS) + VGS

VRP/N2 5-0 = 10110%

((410R - 118R) / 450R) * (VREGL1 - VGS) + VGS

VRP/N2'5-0 = 101110

((410R - 122R) / 450R) * (VREG1 - VGS) + VGS

VRP/N2 5-0 = 101111

((410R - 126R) / 450R) * (VREGL - VGS) + VGS

VRP/N2 5-0 = 110000

((410R - 130R) / 450R) * (VREG1 - VGS) + VGS

VRP/N2 5-0 = 110001

((410R - 134R) / 450R) * (VREGL - VGS) + VGS

VRP/N2 5-0 = 110010

((410R - 138R) / 450R) * (VREGL - VGS) + VGS

VRP/N2 5-0 = 110011

((410R - 142R) / 450R) * (VREG1 - VGS) + VGS

VRP/N2 5-0 = 110100

((410R - 146R) / 450R) * (VREGL - VGS) + VGS

VRP/N2 5-0 = 110101

((410R - 150R) / 450R) * (VREG1 - VGS) + VGS

VRP/N2 5-0 = 110110

((410R - 154R) / 450R) * (VREG1 - VGS) + VGS

VRP/N2 5-0 = 110111

((410R - 158R) / 450R) * (VREG1 - VGS) + VGS

VRP/N2 5-0 = 111000

((410R - 162R) / 450R) * (VREG1 - VGS) + VGS

VRP/N2 5-0 = 111001

((410R - 166R) / 450R) * (VREG1 - VGS) + VGS

VRP/N2 5-0 = 111010

((410R - 170R) / 450R) * (VREG1 - VGS) + VGS

VRP/N2 5-0 = 111011

((410R - 174R) / 450R) * (VREGL - VGS) + VGS

VRP/N2 5-0 = 111100

((410R - 178R) / 450R) * (VREGL - VGS) + VGS

VRP/N2 5-0 = 111101

((410R - 182R) / 450R) * (VREG1 - VGS) + VGS

VRP/N2 5-0 = 111110

((410R - 186R) / 450R) * (VREGL - VGS) + VGS

VRP/N2 5-0 = 111111

((410R - 190R) / 450R) * (VREG1 - VGS) + VGS
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*HX8347-G(T)

240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver

é’/ Himax

DATA SHEET V01

Reference
Voltage

Macro Adjustment
Value

VinP/N10 Formula

VinP/N10

VRP/N3 5-0 = 000000

(230R / 450R) * (VREGL - VGS) + VGS

VRP/N3 5-0 = 000001

((230R - 4R) / 450R) * (VREGL - VGS) + VGS

VRP/N3 5-0 = 000010

((230R - 8R) / 450R) * (VREGL - VGS) + VGS

VRP/N3 5-0 = 000011

((230R - 12R) / 450R) * (VREGL - VGS) + VGS

VRP/N3 5-0 = 000100

((230R - 16R) / 450R) * (VREGL - VGS) + VGS

VRP/N3 5-0 = 000101

((230R - 20R) / 450R) * (VREG1 - VGS) + VGS

VRP/N3 5-0 = 000110

((230R - 24R) / 450R) * (VREGL - VGS) + VGS

VRP/N3 5-0 = 000111

((230R - 28R) / 450R) * (VREG1 - VGS) + VGS

VRP/N3 5-0 = 001000

((230R - 32R) / 450R) * (VREGL - VGS) + VGS

VRP/N3 5-0 = 001001

((230R - 36R) / 450R) * (VREG1 - VGS) + VGS

VRP/N3 5-0 = 001010

((230R - 40R) / 450R) * (VREGL - VGS) + VGS

VRP/N3 5-0 = 001011

((230R - 44R) / 450R) * (VREGL - VGS) + VGS

VRP/N3 5-0 = 001100

((230R - 48R) / 450R) * (VREGL - VGS) + VGS

VRP/N3 5-0 = 001101

((230R - 52R) / 450R) * (VREGL - VGS) + VGS

VRP/N3 5-0 = 001110

((230R - 56R) / 450R) * (VREGL - VGS) + VGS

VRP/N3 5-0 = 001111

((230R - 60R) / 450R) * (VREGL - VGS) #VGS

VRP/N3 5-0 = 010000

((230R - 64R) / 450R) * (VREGL - VGS) * VGS

VRP/N3 5-0 = 010001

((230R - 68R) / 450R) * (VREG1 - VGS) + VGS

VRP/N3 5-0 = 010010

((230R - 72R) / 450R) * (VREGL1- VGS) + VGS

VRP/N3 5-0 = 010011

((230R - 76R) / 450R) * (VREGL.- VGS)* VGS

VRP/N3 5-0 = 010100

((230R - 80R) / 450R) * (VREGL.- VGS) + VGS

VRP/N3 5-0 = 010101

((230R - 84R) / 450R) * (VREGL - VGS) + VGS

VRP/N3 5-0 = 010110

((230R - 88R) / 450R)*(VREGL- VGS) + VGS

VRP/N3 5-0 = 010111

((230R - 92R) /450R) *(VREGL1 - VGS) +VGS

VRP/N3 5-0 = 011000

((230R - 96R) / 450R)* (VREGL - VGS) +.VGS

VRP/N3 5-0 = 011001

((230R - 100R) //450R)* (VREG1 - VGS)+VGS

VRP/N3 5-0 = 011010

((230R~104R)./ 450R) * (VREG1 ~VGS) +VGS

VRP/N3 5-0 = 011011

((230R ~.108R).J 450R) * (VREG1 7 VGS) + VGS

VRP/N3 5-0 = 011100

((230R - 112R) /450R) * (VREGL - VGS) + VGS

VRP/N3 5-0 = 011101

((230R - 116R) / 450R) * (VREG1 - VGS) + VGS

VRP/N3 5-0 = 011110

((230R - 120R) / 450R) * (VREG1- VGS) + VGS

VRP/N3 5-0 = 011111

((230R - 124R) / 450R) * (VREGL - VGS) + VGS

VRP/N3 5-0 = 100000

((230R - 128R) ] 450R) *(VREG1 - VGS) + VGS

VRP/N3 5-0 = 100001

((230R - 130R) /.450R) * (VREG1 - VGS) + VGS

VRP/N3 5-0 = 100010

((230R - 132R) / 450R)*(VREG1 - VGS) + VGS

VRP/N3 5-0 = 100011

((230R -/134R) / 450R) * (VREG1 - VGS) + VGS

VRP/N3 5-0 = 100100

((230R - 136R) /450R) * (VREG1 - VGS) + VGS

VRP/N3 5-0 = 100101

((230R - 138R)./450R) * (VREG1 - VGS) + VGS

VRP/N3 5-0 = 100110

((230R - 140R) / 450R) * (VREG1 - VGS) + VGS

VRP/N3 5-0 = 100111

((230R ~142R) / 450R) * (VREG1 - VGS) + VGS

VRP/N3 5-0 = 101000

((230R - 144R) / 450R) * (VREGL - VGS) + VGS

VRP/N3 5-0 27101001

((230R - 146R) / 450R) * (VREGL - VGS) + VGS

VRP/N3 5-0 101010

((230R - 148R) / 450R) * (VREGL1 - VGS) + VGS

VRP/N35-0.= 101011

((230R - 150R) / 450R) * (VREGL - VGS) + VGS

VRP/N3(5-0.=101100

((230R - 152R) / 450R) * (VREGL - VGS) + VGS

VRP/N3 5-0 =101101

((230R - 154R) / 450R) * (VREG1 - VGS) + VGS

VRP/N3 5-0 = 101110

((230R - 156R) / 450R) * (VREG1 - VGS) + VGS

VRP/N35-0 = 101111

((230R - 158R) / 450R) * (VREG1 - VGS) + VGS

VRP/N3 5-0 = 110000

((230R - 160R) / 450R) * (VREG1 - VGS) + VGS

VRP/N3 5-0 = 110001

((230R - 162R) / 450R) * (VREG1 - VGS) + VGS

VRP/N3 5-0 = 110010

((230R - 164R) / 450R) * (VREG1 - VGS) + VGS

VRP/N3 5-0 = 110011

((230R - 166R) / 450R) * (VREG1 - VGS) + VGS

VRP/N3 5-0 = 110100

((230R - 168R) / 450R) * (VREGL - VGS) + VGS

VRP/N3 5-0 = 110101

((230R - 170R) / 450R) * (VREG1 - VGS) + VGS

VRP/N3 5-0 = 110110

((230R - 172R) / 450R) * (VREG1 - VGS) + VGS

VRP/N3 5-0 = 110111

((230R - 174R) / 450R) * (VREG1 - VGS) + VGS

VRP/N3 5-0 = 111000

((230R - 176R) / 450R) * (VREGL - VGS) + VGS

VRP/N3 5-0 = 111001

((230R - 178R) / 450R) * (VREG1 - VGS) + VGS

VRP/N3 5-0 = 111010

((230R - 180R) / 450R) * (VREG1 - VGS) + VGS

VRP/N3 5-0 = 111011

((230R - 182R) / 450R) * (VREG1 - VGS) + VGS

VRP/N3 5-0 = 111100

((230R - 184R) / 450R) * (VREG1 - VGS) + VGS

VRP/N3 5-0 = 111101

((230R - 186R) / 450R) * (VREGL - VGS) + VGS

VRP/N3 5-0 = 111110

((230R - 188R) / 450R) * (VREG1 - VGS) + VGS

VRP/N3 5-0 = 111111

((230R - 190R) / 450R) * (VREG1 - VGS) + VGS
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*HX8347-G(T)

240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver

é’/ Himax

DATA SHEET V01

Reference
Voltage

Macro Adjustment
Value

VinP/N11 Formula

VinP/N11

VRP/N4 5-0 = 000000

(210R / 450R) * (VREGL - VGS) + VGS

VRP/N4 5-0 = 000001

((210R - 4R) / 450R) * (VREGL - VGS) + VGS

VRP/N4 5-0 = 000010

((210R - 8R)/ 450R) * (VREGL - VGS) + VGS

VRP/N4 5-0 = 000011

((210R - 12R) / 450R) * (VREGL - VGS) + VGS

VRP/N4 5-0 = 000100

((210R - 16R) / 450R) * (VREGL - VGS) + VGS

VRP/N4 5-0 = 000101

((210R - 20R) / 450R) * (VREGL - VGS) + VGS

VRP/N4 5-0 = 000110

((210R - 24R) / 450R) * (VREGL - VGS) + VGS

VRP/N4 5-0 = 000111

((210R - 28R) / 450R) * (VREG1 - VGS) + VGS

VRP/N4 5-0 = 001000

((210R - 32R) / 450R) * (VREGL - VGS) + VGS

VRP/N4 5-0 = 001001

((210R - 36R) / 450R) * (VREGL - VGS) + VGS

VRP/N4 5-0 = 001010

((210R - 40R) / 450R) * (VREGL - VGS) + VGS

VRP/N4 5-0 = 001011

((210R - 44R) / 450R) * (VREGL - VGS) + VGS

VRP/N4 5-0 = 001100

((210R - 48R) / 450R) * (VREG1 - VGS) + VGS

VRP/N4 5-0 = 001101

((210R - 52R) / 450R) * (VREGL - VGS) +VGS

VRP/N4 5-0 = 001110

((210R - 56R) / 450R) * (VREGL - VGS) #NVGS

VRP/N4 5-0 = 001111

((210R - 60R) / 450R) * (VREGL - VGS) ¥ VGS

VRP/N4 5-0 = 010000

((210R - 64R) / 450R) * (VREG1 -VGS) + VGS

VRP/N4 5-0 = 010001

((210R - 68R) / 450R) * (VREG1-VGS) + VGS

VRP/N4 5-0 = 010010

((210R - 72R) / 450R) * (VREGL- VGS)* VGS

VRP/N4 5-0 = 010011

((210R - 76R) / 450R) * (VREGL.- VGS) + VGS

VRP/N4 5-0 = 010100

((210R - 80R) / 450R) * (VREGL - VGS) + VGS

VRP/N4 5-0 = 010101

((210R - 84R) / 450R) *(VREGL - VGS) + VGS

VRP/N4 5-0 = 010110

((210R - 88R) /450R) ¥(VREG1 - VGS) +VGS

VRP/N4 5-0 = 010111

((210R - 92R) /.450R) * (VREG1 - VGS) +VGS

VRP/N4 5-0 = 011000

((210R - 96R)/ 450R) * (VREG1 - VGS) +VGS

VRP/N4 5-0 = 011001

((210R~100R)./ 450R) * (VREGL~ VGS) + VGS

VRP/N4 5-0 = 011010

((210R ~104R)./ 450R) * (VREG1 - VGS) + VGS

VRP/N4 5-0 = 011011

((210R - 108R)./-450R) * (VREGL - VGS) + VGS

VRP/N4 5-0 = 011100

((210R - 112R) / 450R) * (VREGL.- VGS) + VGS

VRP/N4 5-0 = 011101

((210R - 116R) / 450R) * (VREG1- VGS) + VGS

VRP/N4 5-0 = 011110

((210R - 120R) /450R) * (VREG1 - VGS) + VGS

VRP/N4 5-0 = 011111

((210R - 124R) ] 450R) ¥ (VREG1 - VGS) + VGS

VRP/N4 5-0 = 100000

((210R - 128R) /450R) * (VREGL - VGS) + VGS

VRP/N4 5-0 = 100001

((210R - 130R) / 450R)* (VREG1 - VGS) + VGS

VRP/N4 5-0 = 100010

((210R -'132R) / 450R) * (VREG1 - VGS) + VGS

VRP/N4 5-0 = 100011

((210R - 134R)./450R) * (VREG1 - VGS) + VGS

VRP/N4 5-0 = 100100

((210R-.136R) 7 450R) * (VREG1 - VGS) + VGS

VRP/N4 5-0 = 10010%

((210R - 138R) / 450R) * (VREGL - VGS) + VGS

VRP/N4 5-0 = 100110

((210R - 140R) / 450R) * (VREG1 - VGS) + VGS

VRP/N4 5-0 = 100111

((210R - 142R) / 450R) * (VREGL - VGS) + VGS

VRP/N4 5-0 = 101000

((210R - 144R) / 450R) * (VREGL - VGS) + VGS

VRP/N4 5-0 101001

((210R - 146R) / 450R) * (VREGL - VGS) + VGS

VRP/N4'5-0.= 101010

((210R - 148R) / 450R) * (VREGL - VGS) + VGS

VRP/N45-0.=101011

((210R - 150R) / 450R) * (VREG1 - VGS) + VGS

VRP/N4 5-0 =101100

((210R - 152R) / 450R) * (VREG1 - VGS) + VGS

VRP/N4 5-0 = 10110%

((210R - 154R) / 450R) * (VREG1 - VGS) + VGS

VRP/N45-0 = 101110

((210R - 156R) / 450R) * (VREG1 - VGS) + VGS

VRP/N4 5-0 = 101111

((210R - 158R) / 450R) * (VREGL - VGS) + VGS

VRP/N4 5-0 = 110000

((210R - 160R) / 450R) * (VREG1 - VGS) + VGS

VRP/N4 5-0 = 110001

((210R - 162R) / 450R) * (VREGL - VGS) + VGS

VRP/N4 5-0 = 110010

((210R - 164R) / 450R) * (VREG1 - VGS) + VGS

VRP/N4 5-0 = 110011

((210R - 166R) / 450R) * (VREG1 - VGS) + VGS

VRP/N4 5-0 = 110100

((210R - 168R) / 450R) * (VREGL - VGS) + VGS

VRP/N4 5-0 = 110101

((210R - 170R) / 450R) * (VREG1 - VGS) + VGS

VRP/N4 5-0 = 110110

((210R - 172R) / 450R) * (VREGL - VGS) + VGS

VRP/N4 5-0 = 110111

((210R - 174R) / 450R) * (VREG1 - VGS) + VGS

VRP/N4 5-0 = 111000

((210R - 176R) / 450R) * (VREG1 - VGS) + VGS

VRP/N4 5-0 = 111001

((210R - 178R) / 450R) * (VREGL - VGS) + VGS

VRP/N4 5-0 = 111010

((210R - 180R) / 450R) * (VREG1 - VGS) + VGS

VRP/N4 5-0 = 111011

((210R - 182R) / 450R) * (VREGL - VGS) + VGS

VRP/N4 5-0 = 111100

((210R - 184R) / 450R) * (VREG1 - VGS) + VGS

VRP/N4 5-0 = 111101

((210R - 186R) / 450R) * (VREG1 - VGS) + VGS

VRP/N4 5-0 = 111110

((210R - 188R) / 450R) * (VREG1 - VGS) + VGS

VRP/N4 5-0 = 111111

((210R - 190R) / 450R) * (VREG1 - VGS) + VGS
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*HX8347-G(T)

240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver

é’/ Himax

DATA SHEET V01

Reference
Voltage

Macro Adjustment
Value

VinP/N12 Formula

VinP/N12

VRP/N5 5-0 = 000000

(210R / 450R) * (VREGL - VGS) + VGS

VRP/N5 5-0 = 000001

((208R - 4R) / 450R) * (VREGL - VGS) + VGS

VRP/N5 5-0 = 000010

((208R - 8R) / 450R) * (VREGL - VGS) + VGS

VRP/N5 5-0 = 000011

((208R - 12R) / 450R) * (VREGL - VGS) + VGS

VRP/N5 5-0 = 000100

((208R - 16R) / 450R) * (VREGL - VGS) + VGS

VRP/N5 5-0 = 000101

((208R - 20R) / 450R) * (VREGL - VGS) + VGS

VRP/N5 5-0 = 000110

((208R - 24R) / 450R) * (VREGL - VGS) + VGS

VRP/N5 5-0 = 000111

((208R - 28R) / 450R) * (VREGL - VGS) + VGS

VRP/N5 5-0 = 001000

((208R - 32R) / 450R) * (VREGL - VGS) + VGS

VRP/N5 5-0 = 001001

((208R - 36R) / 450R) * (VREGL - VGS) + VGS

VRP/N5 5-0 = 001010

((208R - 40R) / 450R) * (VREGL - VGS) + VGS

VRP/N5 5-0 = 001011

((208R - 44R) / 450R) * (VREGL - VGS) + VGS

VRP/N5 5-0 = 001100

((208R - 48R) / 450R) * (VREGL - VGS) + VGS

VRP/N5 5-0 = 001101

((208R - 52R) / 450R) * (VREGL - VGS) +VGS

VRP/N5 5-0 = 001110

((208R - 56R) / 450R) * (VREGL - VGS) *VGS

VRP/N5 5-0 = 001111

((208R - 60R) / 450R) * (VREGL- VGS) + VGS

VRP/N5 5-0 = 010000

((208R - 64R) / 450R) * (VREG1 - VGS) +VGS

VRP/N5 5-0 = 010001

((208R - 68R) / 450R) * (VREG1-VGS) +VGS

VRP/N5 5-0 = 010010

((208R - 72R) / 450R) * (VREG1 - VGS)'+ VGS

VRP/N5 5-0 = 010011

((208R - 76R) / 450R) * (VREG1 - VGS) + VGS

VRP/N5 5-0 = 010100

((208R - 80R) / 450R) *(VREGL - VGS) + VGS

VRP/N5 5-0 = 010101

((208R - 84R) / 450R) * (VREGL - VGS) + VGS

VRP/N5 5-0 = 010110

((208R - 88R) /.450R) *(VREGL - VGS) ¥ VGS

VRP/N5 5-0 = 010111

((208R - 92R) /450R) *(VREGL1 - VGS) + VGS

VRP/N5 5-0 = 011000

((208R -96R) / 450R) * (VREGL - VGS).+ VGS

VRP/N5 5-0 = 011001

((208R- 100R) /. 450R) * (VREGL-VGS) + VGS

VRP/N5 5-0 = 011010

((208R ~"104R)/.450R) * (VREG1 - VGS) + VGS

VRP/N5 5-0 = 011011

((208R~.108R)/ 450R) * (VREG1- VGS) + VGS

VRP/N5 5-0 = 011100

((208R- 112R) / 450R) * (VREG1 - VGS) + VGS

VRP/N5 5-0 = 011101

((208R- 116R) / 450R) * (VREGL1 - VGS) + VGS

VRP/N5 5-0 = 011110

((208R - 120R) /450R) * (VREG1 - VGS) + VGS

VRP/N5 5-0 = 011111

((208R - 124R) | 450R) * (VREGL1 - VGS) + VGS

VRP/N5 5-0 = 100000

((208R - 128R) /'450R)* (VREGL - VGS) + VGS

VRP/N5 5-0 = 100001

((208R -/130R) / 450R)™* (VREGL - VGS) + VGS

VRP/N5 5-0 = 100010

((208R - 132R) / 450R) * (VREGL - VGS) + VGS

VRP/N5 5-0 = 100011

((208R - 134R)/ 450R) * (VREG1 - VGS) + VGS

VRP/N5 5-0 = 100100

((208R-136R) 7 450R) * (VREG1 - VGS) + VGS

VRP/N5 5-0 = 100101

((208R - 138R) / 450R) * (VREGL - VGS) + VGS

VRP/N5 5-0 = 100110

((208R-140R) / 450R) * (VREGL - VGS) + VGS

VRP/N5 5-0 = 100111

((208R - 142R) / 450R) * (VREG1 - VGS) + VGS

VRP/N5 5-0 = 101000

((208R - 144R) / 450R) * (VREG1 - VGS) + VGS

VRP/N5 5-0 =101001

((208R - 146R) / 450R) * (VREG1 - VGS) + VGS

VRP/N5 5-0 = 101010

((208R - 148R) / 450R) * (VREG1 - VGS) + VGS

VRP/N55-0'= 101011

((208R - 150R) / 450R) * (VREG1 - VGS) + VGS

VRPIN5.5-0 = 101100

((208R - 152R) / 450R) * (VREG1 - VGS) + VGS

VRP/NS 5-0 = 101101

((208R - 154R) / 450R) * (VREG1 - VGS) + VGS

VRPR/N5 5-0 = 101110

((208R - 156R) / 450R) * (VREG1 - VGS) + VGS

VRP/N5 5-0 = 101111

((208R - 158R) / 450R) * (VREG1 - VGS) + VGS

VRP/N5 5-0 = 110000

((208R - 160R) / 450R) * (VREG1 - VGS) + VGS

VRP/N5 5-0 = 110001

((208R - 162R) / 450R) * (VREG1 - VGS) + VGS

VRP/N5 5-0 = 110010

((208R - 164R) / 450R) * (VREGL - VGS) + VGS

VRP/N5 5-0 = 110011

((208R - 166R) / 450R) * (VREG1 - VGS) + VGS

VRP/N5 5-0 = 110100

((208R - 168R) / 450R) * (VREG1 - VGS) + VGS

VRP/N5 5-0 = 110101

((208R - 170R) / 450R) * (VREG1 - VGS) + VGS

VRP/N5 5-0 = 110110

((208R - 172R) / 450R) * (VREG1 - VGS) + VGS

VRP/N5 5-0 = 110111

((208R - 174R) / 450R) * (VREG1 - VGS) + VGS

VRP/N5 5-0 = 111000

((208R - 176R) / 450R) * (VREG1 - VGS) + VGS

VRP/N5 5-0 = 111001

((208R - 178R) / 450R) * (VREG1 - VGS) + VGS

VRP/N5 5-0 = 111010

((208R - 180R) / 450R) * (VREG1 - VGS) + VGS

VRP/N5 5-0 = 111011

((208R - 182R) / 450R) * (VREG1 - VGS) + VGS

VRP/N5 5-0 = 111100

((208R - 184R) / 450R) * (VREG1 - VGS) + VGS

VRP/N5 5-0 = 111101

((208R - 186R) / 450R) * (VREG1 - VGS) + VGS

VRP/N5 5-0 = 111110

((208R - 188R) / 450R) * (VREG1 - VGS) + VGS

VRP/N5 5-0 = 111111

VGS
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*HX8347-G(T)

240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver

é’/ Himax

DATA SHEET V01

Reference | Macro Adjustment VinP/N4 Eormula
\Voltage Value
VinP/N4 PRP/NO 6-0 = 0000000 (350R / 450R) (VREGL1 - VGS) + VGS

PRP/NO 6-0 = 0000001

((350R - 2R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 0000010

((350R - 4R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 0000011

((350R — 6R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 0000100

((350R — 8R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 0000101

((350R — 10R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 0000110

((350R — 12R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 0000111

((350R - 14R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 0001000

((350R — 16R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 0001001

((350R — 18R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 0001010

((350R — 20R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 0001011

((350R — 22R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 0001100

((350R — 24R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 0001101

((350R — 26R) / 450R) * (VREGL - VGS) +VGS

PRP/NO 6-0 = 0001110

((350R — 28R) / 450R) * (VREGL - VGS)*VGS

PRP/NO 6-0 = 0001111

((350R — 30R) / 450R) * (VREGL1 - VGS) * VGS

PRP/NO 6-0 = 0010000

((350R — 32R) / 450R) * (VREG1 -.VGS) + VGS

PRP/NO 6-0 = 0010001

((350R - 34R) / 450R) * (VREG1-VGS) + VGS

PRP/NO 6-0 = 0010010

((350R — 36R) / 450R) * (VREG1- VGS)+ VGS

PRP/NO 6-0 = 0010011

((350R — 38R) / 450R) * (VREG1L.- VGS) + VGS

PRP/NO 6-0 = 0010100

((350R — 40R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 0010101

((350R — 42R) / 450R) *(VREG1 - VGS) + VGS

PRP/NO 6-0 = 0010110

((350R — 44R) / 450R) * (VREGL1 - VGS) #VGS

PRP/NO 6-0 = 0010111

((350R — 46R) [450R)* (VREGL - VGS) + VGS

PRP/NO 6-0 = 0011000

((350R —48R)/450R)* (VREGL - VGS) +VGS

PRP/NO 6-0 = 0011001

((350R=50R)/ 450R) * (VREGL-VGS) + VGS

PRP/NO 6-0 = 0011010

((350R'=52R)/ 450R) * (VREG1 < VGS) + VGS

PRP/NO 6-0 = 0011011

((350R.- 54R)/ 450R) * (VREG1- VGS) + VGS

PRP/NO 6-0 = 0011100

((350R — 56R) / 450R) * (VREG1.- VGS) + VGS

PRP/NO 6-0 = 0011101

((350R —58R) / 450R) * (VREGL- VGS) + VGS

PRP/NO 6-0 = 0011110

((350R ~ 60R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 0011111

((350R — 62R) ] 450R) *(VREGL - VGS) + VGS

PRP/NO 6-0 = 0100000

((850R - 64R) / 450R) * (VREG1 - VGS) + VGS

PRP/NO 6-0 = 0100001

((350R —.66R) / 450R)* (VREGL1 - VGS) + VGS

PRP/NO 6-0 = 0100010

((350R Z 68R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 0100011

((350R —70R)./"450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 0100100

((350R = 72R)/450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 0100101

((350R — 74R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 0100110

((350R —76R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 0100111

((350R — 78R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 /0101000

((350R — 80R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 =.0101001

((350R — 82R) / 450R) * (VREGL - VGS) + VGS

PRP/N0,6-0'= 0101010

((350R - 84R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0'= 0101011

((350R — 86R) / 450R) * (VREGL - VGS) + VGS

PRP/N0.6-0 = 0101100

((350R — 88R) / 450R) * (VREGL - VGS) + VGS

PRPR/NQ 6-0 = 0101101

((350R — 90R) / 450R) * (VREGL - VGS) + VGS

PRR/NO.6-0 = 0101110

((350R — 92R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 0101111

((350R — 94R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 0110000

((350R — 96R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 0110001

((350R — 98R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 0110010

((350R — 100R) / 450R) * (VREG1 - VGS) + VGS

PRP/NO 6-0 = 0110011

((350R — 102R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 0110100

((350R — 104R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 0110101

((350R — 106R) / 450R) * (VREG1 - VGS) + VGS

PRP/NO 6-0 = 0110110

((350R — 108R) / 450R) * (VREG1 - VGS) + VGS

PRP/NO 6-0 = 0110111

((350R — 110R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 0111000

((350R — 112R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 0111001

((350R — 114R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 0111010

((350R — 116R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 0111011

((350R — 118R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 0111100

((350R — 120R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 0111101

((350R — 122R) / 450R) * (VREGL1 - VGS) + VGS

PRP/NO 6-0 = 0111110

((350R - 124R) / 450R) * (VREG1 - VGS) + VGS

PRP/NO 6-0 = 0111111

((350R — 126R) / 450R) * (VREG1 - VGS) + VGS

PRP/NO 6-0 = 1000000

((350R — 128R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 1000001

((350R — 130R) / 450R) * (VREG1 - VGS) + VGS

PRP/NO 6-0 = 1000010

((350R - 132R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 1000011

((350R — 134R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 1000100

((350R — 136R) / 450R) * (VREG1 - VGS) + VGS
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*HX8347-G(T)

240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver

é’/ Himax

DATA SHEET V01

Reference
Voltage

Macro Adjustment
Value

VinP/N4 Formula

PRP/NO 6-0 = 1000101

((350R — 138R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 1000110

((350R — 140R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 1000111

((350R — 142R) / 450R) * (VREGL1 - VGS) + VGS

PRP/NO 6-0 = 1001000

((350R — 144R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 1001001

((350R — 146R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 1001010

((350R — 148R) / 450R) * (VREGL1 - VGS) + VGS

PRP/NO 6-0 = 1001011

((350R — 150R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 1001100

((350R - 152R) / 450R) * (VREG1 - VGS) + VGS

PRP/NO 6-0 = 1001101

((350R — 154R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 1001110

((350R — 156R) / 450R) * (VREGL1 - VGS) + VGS

PRP/NO 6-0 = 1001111

((350R — 158R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 1010000

((350R — 160R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 1010001

((350R — 162R) / 450R) * (VREGL1 - VGS) + VGS

PRP/NO 6-0 = 1010010

((350R — 164R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 1010011

((350R — 166R) / 450R) * (VREGL - VGS) +.VGS

PRP/NO 6-0 = 1010100

((350R — 168R) / 450R) * (VREGL - VGS)+VGS

PRP/NO 6-0 = 1010101

((350R — 170R) / 450R) * (VREG1 “VGS)+VGS

PRP/NO 6-0 = 1010110

((350R — 172R) / 450R) * (VREGL.-VGS) + VGS

PRP/NO 6-0 = 1010111

((350R - 174R) / 450R) * (VREG1 - VGS) +VGS

PRP/NO 6-0 = 1011000

((350R — 176R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 1011001

((350R — 178R) / 450R) * (VREGL1 - VGS) + VGS

PRP/NO 6-0 = 1011010

((350R — 180R) / 450R) * (VREG1 -VGS) + VGS

PRP/NO 6-0 = 1011011

((350R — 182R) / 450R) *(VREG1 - VGS) + VGS

PRP/NO 6-0 = 1011100

((350R — 184R)/ 450R) * (VREG1 - VGS) +VGS

PRP/NO 6-0 = 1011101

((350R — 186R) ['450R).* (VREG1 - VGS)'+ VGS

PRP/NO 6-0 = 1011110

((350R — 188R) /450R).* (VREGL - VGS)+VGS

PRP/NO 6-0 = 1011111

((350R =~ 190R) / 450R) * (VREGL~VGS) +VGS

PRP/NO 6-0 = 1100000

((350R Z192R) J 450R) * (VREG1 2 VGS) + VGS

PRP/NO 6-0 = 1100001

((350R — 194R) /450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 1100010

((350R— 196R) / 450R) * (VREG1 -VGS) + VGS

PRP/NO 6-0 = 1100011

((350R — 198R) / 450R) *(VREG1 - VGS) + VGS

PRP/NO 6-0 = 1100100

((350R —200R) /450R) * (VREG1 - VGS) + VGS

PRP/NO 6-0 = 1100101

((350R — 202R) J 450R) *(VREGL - VGS) + VGS

PRP/NO 6-0 = 1100110

((350R — 204R) /.450R) * (VREG1 - VGS) + VGS

PRP/NO 6-0 = 1100111

((350R —206R) / 450R)* (VREGL - VGS) + VGS

PRP/NO 6-0 = 1101000

((350R — 208R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 1101001

((350R — 210R) /.450R) * (VREGL1 - VGS) + VGS

PRP/NO 6-0 = 1101010

((350R = 212R)./450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 110101X

((350R — 214R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 1101100

((350R =216R) / 450R) * (VREG1 - VGS) + VGS

PRP/NO 6-0 = 1101101

((350R — 218R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 =1101110

((350R — 220R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 =1101111

((350R — 223R) / 450R) * (VREGL - VGS) + VGS

PRP/NO,6-0-= 1110000

((350R — 224R) / 450R) * (VREG1 - VGS) + VGS

PRP/NO 6-0.= 1110001

((350R — 226R) / 450R) * (VREGL - VGS) + VGS

PRR/NO.6-0 =1110010

((350R — 228R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 1110011

((350R — 230R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 1110100

((350R — 232R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 1110101

((350R — 234R) / 450R) * (VREGL1 - VGS) + VGS

PRP/NO 6-0 = 1110110

((350R — 236R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 1110111

((350R — 238R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 1111000

((350R — 240R) / 450R) * (VREG1 - VGS) + VGS

PRP/NO 6-0 = 1111001

((350R — 243R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 1111010

((350R — 244R) / 450R) * (VREG1 - VGS) + VGS

PRP/NO 6-0 = 1111011

((350R — 246R) / 450R) * (VREG1 - VGS) + VGS

PRP/NO 6-0 = 1111100

((350R — 248R) / 450R) * (VREG1 - VGS) + VGS

PRP/NO 6-0 = 1111101

((350R — 250R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 1111110

((350R — 252R) / 450R) * (VREGL - VGS) + VGS

PRP/NO 6-0 = 1111111

((350R — 254R) / 450R) * (VREG1 - VGS) + VGS
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240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver
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DATA SHEET V01
Reference | Macro Adjustment VinP/N8 Eormula
Voltage Value
VinP/N8 PRP/N1 6-0 = 0000000 (354R / 450R) (VREGL1 - VGS) + VGS

PRP/N1 6-0 = 0000001

((354R - 2R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 0000010

((354R - 4R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 0000011

((354R — 6R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 0000100

((354R — 8R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 0000101

((354R — 10R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 0000110

((354R — 12R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 0000111

((354R - 14R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 0001000

((354R — 16R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 0001001

((354R — 18R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 0001010

((354R — 20R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 0001011

((354R — 22R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 0001100

((354R — 24R) | 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 0001101

((354R — 26R) / 450R) * (VREGL - VGS) +VGS

PRP/N1 6-0 = 0001110

((354R — 28R) / 450R) * (VREGL - VGS)+VGS

PRP/N1 6-0 = 0001111

((354R — 30R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 0010000

((354R — 32R) / 450R) * (VREGL - VGS) +VGS

PRP/N1 6-0 = 0010001

((354R - 34R) / 450R) * (VREG1-VGS) +VGS

PRP/N1 6-0 = 0010010

((354R — 36R) / 450R) * (VREG1 - VGS) + VGS

PRP/N1 6-0 = 0010011

((354R — 38R) / 450R) * (VREG1- VGS) + VGS

PRP/N1 6-0 = 0010100

((354R — 40R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 0010101

((354R — 42R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 0010110

((354R — 44R) 1.450R) * (VREGL1 - VGS) ¥ VGS

PRP/N1 6-0 = 0010111

((354R — 46R) /450R) *(VREGL - VGS) +VGS

PRP/N1 6-0 = 0011000

((354R —48R) / 450R) * (VREGL1 - VGS) + VGS

PRP/N1 6-0 = 0011001

((354R = 50R) /.450R) * (VREGL-VGS) + VGS

PRP/N1 6-0 = 0011010

((354R Z52R) . 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 0011011

((354R~.54R) /-450R) * (VREG1 - VGS) + VGS

PRP/N1 6-0 = 0011100

((354R— 56R) / 450R) * (VREG1- VGS) + VGS

PRP/N1 6-0 = 0011101

((354R— 58R) / 450R) * (VREGL- VGS) + VGS

PRP/N1 6-0 = 0011110

((354R — 60R) //450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 0011111

((354R — 62R) ] 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 0100000

((354R - 64R) / 450R).* (VREGL - VGS) + VGS

PRP/N1 6-0 = 0100001

((354R = 66R) / 450R)™* (VREGL - VGS) + VGS

PRP/N1 6-0 = 0100010

((354R = 68R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 0100011

((354R—70R)/ 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 0100100

((354R =.72R)7 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 0100101

((354R —74R) ] 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 0100110

((354R—76R) | 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 0100111

((354R — 78R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 0101000

((354R — 80R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 ='0101001

((354R — 82R) / 450R) * (VREGL - VGS) + VGS

PRP/N1/6-0 =.0101010

((354R - 84R) / 450R) * (VREG1 - VGS) + VGS

PRP/N1 6-0 = 0101011

((354R — 86R) / 450R) * (VREGL - VGS) + VGS

PRP/N16-0.= 0101100

((354R — 88R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 0101101

((354R — 90R) / 450R) * (VREGL - VGS) + VGS

PRP/N1/6-0 = 0101110

((354R — 92R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 0101111

((354R — 94R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 0110000

((354R — 96R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 0110001

((354R — 98R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 0110010

((354R — 100R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 0110011

((354R — 102R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 0110100

((354R — 104R) / 450R) * (VREGL1 - VGS) + VGS

PRP/N1 6-0 = 0110101

((354R — 106R) / 450R) * (VREG1 - VGS) + VGS

PRP/N1 6-0 = 0110110

((354R — 108R) / 450R) * (VREG1 - VGS) + VGS

PRP/N1 6-0 = 0110111

((354R — 110R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 0111000

((354R — 112R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 0111001

((354R — 114R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 0111010

((354R — 116R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 0111011

((354R — 118R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 0111100

((354R — 120R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 0111101

((354R — 122R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 0111110

((354R - 124R) / 450R) * (VREG1 - VGS) + VGS

PRP/N1 6-0 = 0111111

((354R — 126R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 1000000

((354R — 128R) / 450R) * (VREGL1 - VGS) + VGS

PRP/N1 6-0 = 1000001

((354R — 130R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 1000010

((354R - 132R) / 450R) * (VREG1 - VGS) + VGS

PRP/N1 6-0 = 1000011

((354R — 134R) / 450R) * (VREGL1 - VGS) + VGS

PRP/N1 6-0 = 1000100

((354R — 136R) / 450R) * (VREG1 - VGS) + VGS
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*HX8347-G(T)

240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver

é’/ Himax

DATA SHEET V01

Reference
Voltage

Macro Adjustment
Value

VIinP/N8 Formula

PRP/N1 6-0 = 1000101

((354R — 138R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 1000110

((354R — 140R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 1000111

((354R — 142R) / 450R) * (VREGL1 - VGS) + VGS

PRP/N1 6-0 = 1001000

((354R — 144R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 1001001

((354R — 146R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 1001010

((354R — 148R) / 450R) * (VREGL1 - VGS) + VGS

PRP/N1 6-0 = 1001011

((354R — 150R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 1001100

((354R - 152R) / 450R) * (VREG1 - VGS) + VGS

PRP/N1 6-0 = 1001101

((354R — 154R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 1001110

((354R — 156R) / 450R) * (VREGL1 - VGS) + VGS

PRP/N1 6-0 = 1001111

((354R — 158R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 1010000

((354R — 160R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 1010001

((354R — 162R) / 450R) * (VREG1 - VGS) + VGS

PRP/N1 6-0 = 1010010

((354R — 164R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 1010011

((354R — 166R) / 450R) * (VREGL - VGS) +.VGS

PRP/N1 6-0 = 1010100

((354R — 168R) / 450R) * (VREGL - VGS)+VGS

PRP/N1 6-0 = 1010101

((354R — 170R) / 450R) * (VREG1 “VGS)+VGS

PRP/N1 6-0 = 1010110

((354R — 172R) / 450R) * (VREGL.-VGS) + VGS

PRP/N1 6-0 = 1010111

((354R - 174R) / 450R) * (VREG1 - VGS) +VGS

PRP/N1 6-0 = 1011000

((354R — 176R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 1011001

((354R - 178R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 1011010

((354R — 180R) / 450R) * (VREG1 -VGS) + VGS

PRP/N1 6-0 = 1011011

((354R — 182R) / 450R) *(VREG1 - VGS) + VGS

PRP/N1 6-0 = 1011100

((354R - 184R).J 450R) * (VREG1 - VGS) +VGS

PRP/N1 6-0 = 1011101

((354R — 186R) ['450R).* (VREG1 - VGS)'+ VGS

PRP/N1 6-0 = 1011110

((354R - 188R)//450R).* (VREG1 - VGS)+VGS

PRP/N1 6-0 = 1011111

((354R =~ 190R) / 450R) * (VREGL-VGS) +VGS

PRP/N1 6-0 = 1100000

((354R Z192R) J 450R) * (VREG1 2 VGS) + VGS

PRP/N1 6-0 = 1100001

((354R - 194R) [450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 1100010

((354R— 196R) / 450R) * (VREG1 -\VGS) + VGS

PRP/N1 6-0 = 1100011

((354R - 198R) / 450R) * (VREG1- VGS) + VGS

PRP/N1 6-0 = 1100100

((354R —200R) /450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 1100101

((354R — 202R) J 450R) *(VREGL - VGS) + VGS

PRP/N1 6-0 = 1100110

((354R - 204R) /.450R) * (VREG1 - VGS) + VGS

PRP/N1 6-0 = 1100111

((354R — 206R) / 450R)* (VREG1 - VGS) + VGS

PRP/N1 6-0 = 1101000

((354R -208R) / 450R) * (VREG1 - VGS) + VGS

PRP/N1 6-0 = 1101001

((354R — 210R) /.450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 1101010

((354R = 212R)./450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 110101X

((354R - 214R) / 450R) * (VREG1 - VGS) + VGS

PRP/N1 6-0 = 1101100

((354R =216R) / 450R) * (VREG1 - VGS) + VGS

PRP/N1 6-0 = 1101101

((354R - 218R) / 450R) * (VREG1 - VGS) + VGS

PRP/N1 6-0 =1101110

((354R — 220R) / 450R) * (VREGL1 - VGS) + VGS

PRP/N1 6-0 =1101111

((354R — 222R) / 450R) * (VREGL - VGS) + VGS

PRP/N1,6-0-= 1110000

((354R - 224R) ] 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0.= 1110001

((354R — 226R) / 450R) * (VREG1 - VGS) + VGS

PRR/N1 6-0 =1110010

((354R - 228R) / 450R) * (VREG1 - VGS) + VGS

PRP/N1 6-0 = 1110011

((354R — 230R) / 450R) * (VREG1 - VGS) + VGS

PRP/N16-0 = 1110100

((354R — 232R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 1110101

((354R - 234R) / 450R) * (VREG1 - VGS) + VGS

PRP/N1 6-0 = 1110110

((354R — 236R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 1110111

((354R - 238R) / 450R) * (VREG1 - VGS) + VGS

PRP/N1 6-0 = 1111000

((354R — 240R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 1111001

((354R — 242R) ] 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 1111010

((354R - 244R) / 450R) * (VREG1 - VGS) + VGS

PRP/N1 6-0 = 1111011

((354R — 246R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 1111100

((354R - 248R) / 450R) * (VREG1 - VGS) + VGS

PRP/N1 6-0 = 1111101

((354R — 250R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 1111110

((354R — 252R) / 450R) * (VREGL - VGS) + VGS

PRP/N1 6-0 = 1111111

((354R - 254R) / 450R) * (VREG1 - VGS) + VGS
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*HX8347-G(T)

240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver

Q‘?’/ Himax

DATA SHEET V01
Reference | Macro Adjustment VinP/N3 Eormula

\oltage Value
PKP/NO 4-0 = 00000 (31R / 32R) * (VinP/N2 - VIinP/N4) + VinP/N4
PKP/NO 4-0 = 00001 ((31R — 1R) / 32R) * (VinP/N2 - VinP/N4) + VinP/N4
PKP/NO 4-0 = 00010 ((31R — 2R) / 32R) * (VinP/N2 - VinP/N4) + VinP/N4
PKP/NO 4-0 = 00011 ((31R — 3R) / 32R) * (VinP/N2 - VinP/N4) + VinP/N4
PKP/NO 4-0 = 00100 ((31R — 4R) / 32R) * (VinP/N2 - VinP/N4) + VinP/N4
PKP/NO 4-0 = 00101 ((31R — 5R) / 32R) * (VinP/N2 - VinP/N4) + VinP/N4
PKP/NO 4-0 = 00110 ((31R — 6R) / 32R) * (VinP/N2 - VinP/N4) + VinP/N4
PKP/NO 4-0 = 00111 ((31R = 7R) / 32R) * (VinP/N2 - VinP/N4) + VinP/N4
PKP/NO 4-0 = 01000 ((31R — 8R) / 32R) * (VinP/N2 - VinP/N4) + VinP/N4
PKP/NO 4-0 = 01001 ((31R — 9R) / 32R) * (VinP/N2 - VinP/N4) + VinP/N4
PKP/NO 4-0 = 01010 ((31R - 10R) / 32R) * (VinP/N2 - VIinP/N4) + VinP/N4
PKP/NO 4-0 = 01011 ((31R - 11R) / 32R) * (VIinP/N2 - VinP/N4) + VinP/N4
PKP/NO 4-0 = 01100 ((31R - 12R) / 32R) * (VinP/N2 - VIinP/N4) + VinP/N4
PKP/NO 4-0 = 01101 ((31R - 13R) / 32R) * (VinP/N2 - VIinP/N4) + VinP/N4
PKP/NO 4-0 = 01110 ((31R - 14R) / 32R) * (VinP/N2 - VIinP/N4) + VinP/N4

VinP/N3 PKP/NO 4-0 = 01111 ((31R - 15R) / 32R) * (VinP/N2 - VIinP/N4) + VinR/N4
PKP/NO 4-0 = 10000 ((31R - 16R) / 32R) * (VinP/N2 - VIinP/N4).+ VinP/N4
PKP/NO 4-0 = 10001 ((31R - 17R) / 32R) * (VinP/N2 - VIinP/N4) +VinP/N4
PKP/NO 4-0 = 10010 ((31R - 18R) / 32R) * (VinP/N2 - VIinR/N4) +VinP/N4
PKP/NO 4-0 = 10011 ((31R - 19R) / 32R) * (VinP/N2 ~VinP/N4) + VinP/N4
PKP/NO 4-0 = 10100 ((31R - 20R) / 32R) * (VinP/N2 < VinP/N4) + VinP/N4
PKP/NO 4-0 = 10101 ((31R - 21R) / 32R) * (VinP/IN2.- VinP/N4) + VinP/N4
PKP/NO 4-0 = 10110 ((31R - 22R) / 32R) * (VinP/N2 - VinP/N4) + VinP/N4
PKP/NO 4-0 = 10111 ((31R - 23R) / 32R) * (VinP/N2 * VIinP/N4) + VinP/N4
PKP/NO 4-0 = 11000 ((31R - 24R) / 32R)* (VinPINZ - VIinP/N4) + VinP/N4
PKP/NO 4-0 = 11001 ((31R - 25R) / 32R) * (VinP/N2 - VIinP/N4) + VinR/N4
PKP/NO 4-0 = 11010 ((31R - 26R)/'32R) *(VinP/N2 - VIinP/N4).+ VinP/N4
PKP/NO 4-0 = 11011 ((31R -127R) 1:32R) * (VinP/N2 - VinP/N4) + VinP/N4
PKP/NO 4-0 = 11100 ((31R - 28R)\/ 32R) * (VinP/N2 - VinP/N4)+ VinP/N4
PKP/NO 4-0 = 11101 ((31R - 29R)./ 32R) * (VinP/N2=VinP/N4).+ VinP/N4
PKP/NO 4-0 = 11110 ((31R - 30R) / 32R) * (VinPIN2 - VinP/N4) + VinP/N4
PKP/NO 4-0 = 11111 ((31R =.31R) / 32R) */(VinP/N2 - VinP/N4) + VinP/N4

Table5.23: VinP/N 3
Reference | Macro Adjustment VinP/N5 Eormula

\oltage Value
PKP/N1 4-0 = 00000 (193R-/£.223R)-* (VinP/N4 - VIinP/N8) + VinP/N8
PKP/N1 4-0 = 00001, ((193R Z3R)/223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N1 4-0 = 00010 ((193R - 6R)/ 223R) * (VinP/N4 - VIinP/N8) + VinP/N8
PKP/N1 4-0 = 00011 ((193R - 9R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N14-0 = 00100 ((193R-12R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N1 4-0 = 00101 ((193R - 15R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N1 4-0.= 00110 ((193R - 18R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N1 4-0 =00111 ((193R - 21R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/NL 4-0 = 01000 ((193R - 24R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N1 4-0 = 01001 ((193R - 27R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N1 4-0 = 01010 ((193R - 30R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N1 4-0 = 01011 ((193R - 33R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N1 4-0 = 01100 ((193R - 36R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N1 4-0 = 01101 ((193R - 39R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N1 4-0 = 01110 ((193R - 42R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8

VinP/N5 PKP/N1 4-0 = 01111 ((193R - 45R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N1 4-0 = 10000 ((193R - 48R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N1 4-0 = 10001 ((193R - 51R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N1 4-0 = 10010 ((193R - 54R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N1 4-0 = 10011 ((193R - 57R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N1 4-0 = 10100 ((193R - 60R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N1 4-0 = 10101 ((193R - 63R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N1 4-0 = 10110 ((193R - 66R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N1 4-0 = 10111 ((193R - 69R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N1 4-0 = 11000 ((193R - 72R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N1 4-0 = 11001 ((193R - 75R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N1 4-0 = 11010 ((193R - 78R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N1 4-0 = 11011 ((193R - 81R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N1 4-0 = 11100 ((193R - 84R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N1 4-0 = 11101 ((193R - 87R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N1 4-0 = 11110 ((193R - 90R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N1 4-0 = 11111 ((193R - 93R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8

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

Table 5.24: VinP/N 5

-P.98-
February, 2010



*HX8347-G(T)

240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver

Q‘?’/ Himax

DATA SHEET V01
Reference | Macro Adjustment VinP/N6 Eormula

\oltage Value
PKP/N2 4-0 = 00000 (158R / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N2 4-0 = 00001 ((158R - 3R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N2 4-0 = 00010 ((158R - 6R) / 223R) * (VinP/N4 - VIinP/N8) + VinP/N8
PKP/N2 4-0 = 00011 ((158R - 9R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N2 4-0 = 00100 ((158R - 12R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N2 4-0 = 00101 ((158R - 15R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N2 4-0 = 00110 ((158R - 18R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N2 4-0 = 00111 ((158R - 21R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N2 4-0 = 01000 ((158R - 24R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N2 4-0 = 01001 ((158R - 27R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N2 4-0 = 01010 ((158R - 30R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N2 4-0 = 01011 ((158R - 33R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N2 4-0 = 01100 ((158R - 36R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N2 4-0 = 01101 ((158R - 39R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N2 4-0 = 01110 ((158R - 42R) / 223R) * (VinP/N4 - VinP/N8) +VinP/N8

VinP/NG PKP/N2 4-0 = 01111 ((158R - 45R) / 223R) * (VinP/N4 - VinR/N8) +VinP/N8
PKP/N2 4-0 = 10000 ((158R - 48R) / 223R) * (VinP/N4 - VinP/N8) +VinP/N8
PKP/N2 4-0 = 10001 ((158R - 51R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N2 4-0 = 10010 ((158R - 54R) / 223R) * (VinP/N4 - VinP/N8) +VinP/N8
PKP/N2 4-0 = 10011 ((158R - 57R) / 223R) * (VinP/N4"- VinP/N8) + VinP/N8
PKP/N2 4-0 = 10100 ((158R - 60R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N2 4-0 = 10101 ((158R - 63R) / 223R) * (VinP/N4 -VinP/N8) + VinP/N8
PKP/N2 4-0 = 10110 ((158R - 66R) / 223R) * (VinR/N4 =VinP/N8) + VinP/N8
PKP/N2 4-0 = 10111 ((158R - 69R) / 228R).* (VinP/N4 - VinP/N8) +VinP/N8
PKP/N2 4-0 = 11000 ((158R - 72R) / 223R) *(VinP/N4 - VinP/N8) + VinP/N8
PKP/N2 4-0 = 11001 ((158R - 75R) / 223R) *(VinP/N4 - VinP/N8) +VinP/N8
PKP/N2 4-0 = 11010 ((158R - 78R)1'223R)-* (VinP/N4 - VIinP/N8) + VinP/N8
PKP/N2 4-0 = 11011 ((158R -81R) /- 223R) * (VinP/N4 -VinP/N8) + VinP/N8
PKP/N2 4-0 = 11100 ((158R - 84R)/ 223R) * (VinP/N4.- VinP/N8) + VinP/N8
PKP/N2 4-0 = 11101 ((158R - 87R)./ 223R) * (VinR/N4- VinP/N8) + VinP/N8
PKP/N2 4-0 = 11110 ((158R - 90R) / 223R) *(VinP/N4 - VinP/N8) + VinP/N8
PKP/N2 4-0 = 11111 ((158R =.93R) / 223R)*(VinP/N4 -VinP/N8) + VinP/N8

Table 5.25: VinP/N 6
Reference | Macro Adjustment VinP/N7 Eormula

\oltage Value
PKP/N3 4-0 = 00000 (123R-/.223R)* (VinP/N4 - VIinP/N8) + VinP/N8
PKP/N3 4-0 = 00001, ((123R 1 3R)/223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N3 4-0 = 00010 ((128R - 6R)/ 223R) * (VinP/N4 - VIinP/N8) + VinP/N8
PKP/N3 4-0 = 00011 ((128R- 9R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N3 4-0 = 00100 ((123R-12R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N3 4-0 = 00101 ((123R - 15R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N34-0.= 00110 ((123R - 18R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N3 4-0 =00111 ((123R - 21R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N3 4-0 = 01000 ((123R - 24R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N3 4-0 = 01001 ((123R - 27R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N3 4-0 = 01010 ((123R - 30R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N3 4-0 = 01011 ((123R - 33R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N3 4-0 = 01100 ((123R - 36R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N3 4-0 = 01101 ((123R - 39R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N3 4-0 = 01110 ((123R - 42R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8

VinPIN7 PKP/N3 4-0 = 01111 ((123R - 45R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N3 4-0 = 10000 ((123R - 48R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N3 4-0 = 10001 ((123R - 51R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N3 4-0 = 10010 ((123R - 54R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N3 4-0 = 10011 ((123R - 57R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N3 4-0 = 10100 ((123R - 60R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N3 4-0 = 10101 ((123R - 63R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N3 4-0 = 10110 ((123R - 66R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N3 4-0 = 10111 ((123R - 69R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N3 4-0 = 11000 ((123R - 72R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N3 4-0 = 11001 ((123R - 75R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N3 4-0 = 11010 ((123R - 78R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N3 4-0 = 11011 ((123R - 81R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N3 4-0 = 11100 ((123R - 84R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N3 4-0 = 11101 ((123R - 87R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N3 4-0 = 11110 ((123R - 90R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
PKP/N3 4-0 = 11111 ((123R - 93R) / 223R) * (VinP/N4 - VinP/N8) + VinP/N8
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240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver
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DATA SHEET V01

Reference
Voltage

Macro Adjustment
Value

VIinP/N9 Formula

VinP/N9

PKP/N4 4-0 = 00000

(31R / 32R) * (VinP/N8 - VinP/N10) + VinP/N10

PKP/N4 4-0 = 00001

((31R - 1IR) / 32R) * (VinP/N8 - VinP/N10) + VinP/N10

PKP/N4 4-0 = 00010

((3IR - 2R) / 32R) * (VinP/N8 - VinP/N10) + VinP/N10

PKP/N4 4-0 = 00011

((31R - 3R) / 32R) * (VinP/N8 - VinP/N10) + VinP/N10

PKP/N4 4-0 = 00100

((31R - 4R) / 32R) * (VinP/N8 - VinP/N10) + VinP/N10

PKP/N4 4-0 = 00101

((3IR - 5R) / 32R) * (VinP/N8 - VinP/N10) + VinP/N10

PKP/N4 4-0 = 00110

((31IR - 6R) / 32R) * (VinP/N8 - VinP/N10) + VinP/N10

PKP/N4 4-0 = 00111

((3IR - 7R) / 32R) * (VinP/N8 - VinP/N10) + VinP/N10

PKP/N4 4-0 = 01000

((31R - 8R) / 32R) * (VinP/N8 - VinP/N10) + VinP/N10

PKP/N4 4-0 = 01001

((31R - 9R) / 32R) * (VIinP/N8 - VinP/N10) + VinP/N10

PKP/N4 4-0 = 01010

((3IR - 10R)/ 32R) * (VinP/N8 - VinP/N10) + VinP/N10

PKP/N4 4-0 = 01011

((31R - 11R) / 32R) * (VinP/N8 - VinP/N10) + VinP/N10

PKP/N4 4-0 = 01100

((31R - 12R)/ 32R) * (VinP/N8 - VinP/N10) + VinP/N10

PKP/N4 4-0 = 01101

((31R - 13R)/ 32R) * (VinP/N8 - VinP/N10) + VinP/N10

PKP/N4 4-0 = 01110

((31R - 14R)/ 32R) * (VinP/N8 - VinP/N10) ¥ VinP/N10

PKP/N4 4-0 = 01111

((31R - 15R)/ 32R) * (VinP/N8 - VinP/N10) + VinP/N10

PKP/N4 4-0 = 10000

((31R - 16R) / 32R) * (VinP/N8 - VIinP/N10) +VinP/N10

PKP/N4 4-0 = 10001

((3IR - 17R)/ 32R) * (VinP/N8 - VinP/N10) +VinP/N10

PKP/N4 4-0 = 10010

((31R - 18R) / 32R) * (VinP/N8 - VinP/N10) ¥ VinP/N10

PKP/N4 4-0 = 10011

((3IR - 19R)/ 32R) * (VinP/N8~ VinP/N10) + VinP/N10

PKP/N4 4-0 = 10100

((31R - 20R)/ 32R) * (VinP/N8 - VinP/N10) + VinP/N10

PKP/N4 4-0 = 10101

((31R - 21R) / 32R) * (VinP/N8 = VinP/N10) + VinP/N10

PKP/N4 4-0 = 10110

((31R - 22R)/ 32R) *(VinP/N8 - VinP/N10) +VinP/N10

PKP/N4 4-0 = 10111

((31R - 23R) / 32R).* (VinR/N8-~ VinP/N10) + VinP/N10

PKP/N4 4-0 = 11000

((31R - 24R)./ 32R)[* (VinP/N8 - VinP/N10) + VinP/N10

PKP/N4 4-0 = 11001

((31R - 25R)/.32R) *(VinP/N8 - VinP/N10).+ VinPIN10

PKP/N4 4-0 = 11010

((31R - 26R)/ 32R) *(VinP/N8 - VinP/N10) ¥ VinP/N10

PKP/N4 4-0 = 11011

((31R - 27R) 1-32R)* (VinP/N8 - VinP/N10)* VinP/N10

PKP/N4 4-0 = 11100

((31R~28R)/.32R) * (VinP/N8 ~VinP/N10).+ VinP/N10

PKP/N4 4-0 = 11101

((3IRF 29R) 32R) * (VinP/N8 - VIinP/N10) + VinP/N10

PKP/N4 4-0 = 11110

((3TR - 80R)/ 32R)* (VinP/N8.- VinP/N10) + VinP/N10

PKP/N4 4-0 = 11111

((3IR -31R) / 32R) *.(VinP/N8 - VinP/N10) + VinP/N10

Himax Confidential

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

Table 5.27: VinP/N 9

-P.100-
February, 2010



*HX8347-G(T)

240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver

é Himax

DATA SHEET V01
Grayscale Formula Grayscale Formula
Voltage Voltage
VO VinPO V32 VinP6
V1 VinP1 V33 VinP7+(VinP6- VinP7)*(20R/22R)
V2 VinP2 V34 VinP7+(VinP6- VinP7)*(18R/22R)
V3 VinP3 V35 VinP7+(VinP6- VinP7)*(16R/22R)
V4 VinP4+ (VinP3 - VinP4)*CT1 V36 VinP7+(VinP6- VinP7)*(14R/22R)
V5 VinP4+ (VinP3 - VinP4)*CT2 V37 VinP7+(VinP6- VinP7)*(12R/22R)
V6 VinP4+ (VinP3 - VinP4)*CT3 V38 VinP7+(VinP6- VinP7)*(10R/22R)
V7 VinP4+ (VinP3 - VinP4)*CT4 V39 VinP7+(VinP6- VinP7)*(8R/22R)
V8 VinP4 V40 VinP7+(VinP6- VinP7)*(6R/22R)
V9 VinP5+(VinP4- VinP5)*(22R/24R) V41 VinP7+(VinP6- VinP7)*(4R/22R)
V10 VinP5+(VinP4- VinP5)*(20R/24R) V42 VinP7+(VinP6- VinP7)*(2R/22R)
V11 VinP5+(VinP4- VinP5)*(18R/24R) V43 VinP7
V12 VinP5+(VinP4- VinP5)*(16R/24R) V44 VinP8+(VinP7- VinP8)*(22R/24R)
V13 VinP5+(VinP4- VinP5)*(14R/24R) V45 VinP8+(VinP7- VinP8)*(20R/24R)
V14 VinP5+(VinP4- VinP5)*(12R/24R) V46 VinP8+(VinP7- VinP8)*(18R/24R)
V15 VinP5+(VinP4- VinP5)*(10R/24R) V47 VinP8+(VinP7- VinP8)*(16R/24R)
V16 VinP5+(VinP4- VinP5)*(8R/24R) V48 VinP8+(VinP7-VinP8)*(14R/24R)
V17 VinP5+(VinP4- VinP5)*(6R/24R) V49 VinP8+(VinP7-VinP8)*(12R/24R)
V18 VinP5+(VinP4- VinP5)*(4R/24R) V50 VinP8+(VinP7- VinP8)*(10R/24R)
V19 VinP5+(VinP4- VinP5)*(2R/24R) V51 VinP8+(VinP7- VinP8)*(8R/24R)
V20 VinP5 V52 VinP8+(VinP7- VinP8)*(6R/24R)
V21 VinP6+(VinP5- VinP6)*(22R/24R) V53 VinP8+(VinP7- VinP8)*(4R/24R)
V22 VinP6+(VinP5- VinP6)*(20R/24R) V54 VinP8+(VinP7-VinP8)*(2R/24R)
V23 VinP6+(VinP5- VinP6)*(18R/24R) V55 VinP8
V24 VinP6+(VinP5- VinP6)*(16R/24R) V56 VinP9+ (VinP8.—VinP9)*CB1
V25 VinP6+(VinP5- VinP6)*(14R/24R) V57 VinP9+ (VinP8— VinP9)*CB2
V26 VinP6+(VinP5- VinP6)*(12R/24R) V58 VinP9+ (VinP8. = VinP9)*CB3
V27 VinP6+(VinP5- VinP6)*(10R/24R) V59 VinP9+-(VinP8 — VinP9)*CB4
V28 VinP6+(VinP5- VinP6)*(8R/24R) V60 VinP9
V29 VinP6+(VinP5- VinP6)*(6R/24R) V61 VinP10
V30 VinP6+(VinP5- VinP6)*(4R/24R) V62 VinP11
V31 VinP6+(VinP5- VinP6)*(2R/24R) V63 VinP12

Table 5.28: Voltage calculation-formula of 64-grays “cale-voltage (positive polarity)

CGMPO[1.0] | “00” T il Ll CGMP1[1.0] | “00” T il i
CT1 3/4 28/45 | 26/33 3/4 CB1 4/5 | 18/19 | 44/47 | 17/20
CT2 1/2 4/15 6/11 | 21/40 CB2 3/5 | 50/57 | 40/47 | 27/40
CT3 7124 7/45. | 10/33 | 13/40 CB3 2/5 | 15/19 | 35/47 | 19/40
CT4 1/8 1/15 1/6 3/20 CB4 1/5 | 23/57 | 28/47 | 1/4

Table 5.29: Voltage'calculation formula of grayscale voltage V4  ~V7 and V56~V59
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240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver

DATA SHEET V01
Grayscale Formula Grayscale Formula
Voltage Voltage
V63 VinNO V31 VinN7+(VinN6- VIinN7)*(22R/24R)
V62 VinN1 V30 VinN7+(VinN6- VinN7)*(20R/24R)
V61 VinN2 V29 VinN7+(VinN6- VinN7)*(18R/24R)
V60 VinN3 V28 VinN7+(VinN6- VinN7)*(16R/24R)
V59 VinN4+ (VinN3 - VinN4)*CT1 V27 VIinN7+(VinN6- VinN7)*(14R/24R)
V58 VinN4+ (VinN3 - VinN4)*CT2 V26 VinN7+(VinN6- VinN7)*(12R/24R)
V57 VinN4+ (VinN3 - VinN4)*CT3 V25 VinN7+(VinN6- VinN7)*(10R/24R)
V56 VinN4+ (VinN3 - VinN4)*CT4 V24 VinN7+(VinN6- VinN7)*(8R/24R)
V55 VinN4 V23 VinN7+(VinN6- VinN7)*(6R/24R)
V54 VinN5+(VinN4- VinN5)*(22R/24R) V22 VinN7+(VinN6- VinN7)*(4R/24R)
V53 VinN5+(VinN4- VinN5)*(20R/24R) V21 VinN7+(VinN6- VinN7)*(2R/24R)
V52 VinN5+(VinN4- VinN5)*(18R/24R) V20 VinN7
V51 VinN5+(VinN4- VinN5)*(16R/24R) V19 VinN8+(VinN7- VinN8)*(22R/24R)
V50 VinN5+(VinN4- VinN5)*(14R/24R) V18 VinN8+(VinN7- VinN8)*(20R/24R)
V49 VinN5+(VinN4- VinN5)*(12R/24R) V17 VinN8+(VinN7- VinN8)*(18R/24R)
V48 VinN5+(VinN4- VinN5)*(10R/24R) V16 VinN8+(VinN7- VinNg)*(16R/24R)
V47 VinN5+(VinN4- VinN5)*(8R/24R) V15 VIinN8+(VinN7-VinN8)*(14R/24R)
V46 VinN5+(VinN4- VinN5)*(6R/24R) V14 VinN8+(VinN7-VinN8)*(12R/24R)
V45 VinN5+(VinN4- VinN5)*(4R/24R) V13 VinN8+(VinN7- VinN8)*(10R/24R)
V44 VinN5+(VinN4- VinN5)*(2R/24R) V12 VinN8+(VinN7- VinN8)*(8R/24R)
V43 VinN5 Vi1l VinN8+(VinN7- VinN8)*(6R/24R)
V42 VinN6+(VinN5- VinN6)*(20R/22R) V10 VinN8+(VinN7- VinN8)*(4R/24R)
V41 VinN6+(VinN5- VinN6)*(18R/22R) V9 VinN8+(VinN7-VinN8)*(2R/24R)
V40 VinN6+(VinN5- VinN6)*(16R/22R) V8 VinN8
V39 VinN6+(VinN5- VinN6)*(14R/22R) V7 VinN9+ (VinN8.—VinN9)*CB1
V38 VinN6+(VinN5- VinN6)*(12R/22R) V6 VinN9+ (VinN8'= VinN9)*CB2
V37 VinN6+(VinN5- VinN6)*(10R/22R) V5 VinN9+ (VinN8'=VinN9)*CB3
V36 VinN6+(VinN5- VinN6)*(8R/22R) V4 VinN9+ (VinN8 — VinN9)*CB4
V35 VinN6+(VinN5- VinN6)*(6R/22R) V3 VinN9
V34 VinN6+(VinN5- VInN6)*(4R/22R) V2 VinN10
V33 VinN6+(VinN5- VinN6)*(2R/22R) V1 VinN11
V32 VinNG VO VinN12

Table 5.30: Voltage calculation-formula.of 64-grays  cale-voltage (negative polarity)

CGMN1[1:0] | “00” ‘01" “10” “11” CGMNOI[1:0] “00” ‘01" “10” “11”
CT1 4/5 34/57 19/47 3/4 CB1 7/8 14/15 5/6 17/20
CT2 3/5 4/19 12/47 21/40 CB2 17/24 38/45 23/33 27/40
CT3 2/5 7/57 7147 13/40 CB3 1/2 11/15 5/11 19/40
CT4 1/5 1/19 3/47 3/20 CB4 1/4 17/45 7/33 1/4

Table 5.31: Voltage calculation formula of grayscal e voltage V59~V56 and V7~V4
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DATA SHEET V01

Relationship between GRAM data and output level (“N  ormally White Panel”,
GRAM data=0)
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Figure 5.34: Relationship between source output and Vcom
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Figure 5.35: Relationship between GRAM data and out  put level (normal white panel REV_Panel="0")
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240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver
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5.10.2 Gray voltage generator for digital gamma cor

DATA SHEET V01

rectionearing effect line modes

The HX8347-G digital gamma correction can reach the independent GAMMA curve of
RGB. HX8347-G utilizes DGC_LUT (Digital Gamma Correction Look Up Table) to
change input data from 6-bit into 8-bit and sends 8-bit data to Dithering circuit, and
then drive Source Driver via Dithering circuit. The following of the block diagram of the

function.

| luminance of G | luminance of R

| luminance of B

Gary-scale of R 4

Gary-scale of G

Gary-scale of B

6

R,G,B
Gamma
correction
(LUT)

Dithering

Source
Driver

;i

Gamma
register

Figure 5.36: Block diagram-of digital gamma.correct

| luminance of. G | luminance of R

| luminance of B

ion

Gary-scale of R

Gary-scale of G

Gary-scale of B

There are 99 bytes DGC LUT to set R, G, B gamma independently. When DGC_EN=1,
R, G, B gamma will mapping VO, V2, V4, ...., V60, V62, V63 voltage to the LUT register
setting gray level voltage. V(2N+1) = (V(2N) + V(2N+2))/2 (N=0~30).

Parameter | Input (6 bit) D7 D6 D5 D4 D3 D2 D1 DO |Default | Gray Mapping
1st ROOh R007~"R0O06.| RO05 | R0OQ4| RO03“| RO02 | RO0O1 | ROOO | 00h R_VO
2nd R02h R0O17 |'R016 | RO15 | RO%44~| R013 | RO12 | R011 | RO10 | 08h R_V2
3rd R04h RO27+] R026 | R025 |, RO24~~R023 | R0O22 | R021 | R0O20 | 10h R V4
32nd R62h R317 | R316 / R315\| R314 | R313 | R312 | R311 | R310 F8h R_V62
33rd R63h R327 | R326| R325/| R324 | R323 | R322 | R321 | R320 | FCh R_V63
34th GO00h G007/ |-G006\[*GO05 | G004 | G003 | G002 | GOO1 | GOOO | 00h G_VO0
35th G02h G017%.G016 | G015 | G014 | G013 | G012 | GO11 | GO10 | 08h G_V2
36th G04h G027 G026/] G025 | G024 | G023 | G022 | G021 | G020 | 10h G_V4
65th G62h G317 | G316 | G315 | G314 | G313 | G312 | G311 | G310 | F8h G_V62
66th G63h G327 | R326 | G325 | G324 | G323 | G322 | G321 | G320 | FCh G_V63
67th BOOh B0OO7 | BOO6 | BOO5 | BOO4 | BOO3 | BOO2 | BOO1 | BOOO | 00h B_VO
68th B02h B017 | BO16 | BO15 | BO14 | BO13 | BO12 | BO11 | BO10 | 08h B V2
69th B04h B027 | B026 | B025 | B024 | B023 | B022 | B021 | B0O20 10h B V4
98th B62h B317 | B316 | B315 | B314 | B313 | B312 | B311 | B310 F8h B V62
99th B63h B327 | B326 | B325 | B324 | B323 | B322 | B321 | B320 | FCh B V63
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5.11 Power on/off sequence

The following are the sequences of register setting flow that applied to this driver

driving the TFT display, when operate in Register-Content interface mode.

Display on/off set flow

Display on flow

Display off flow
Display on Display off
GON ="1" GON="1"
DTE ="1" DTE = "{"
D1-0="10" D1-0 ="10"

v

v

Wait 2 frames or more Wait 2 frames or more
Display on Display Off
GON ="1" GON ="0"
DTE ="1" DTE ="0"
D1-0 ="11" D1-0="01"
"Display off"
"Display on"

v

v

Figure 5.37; Display on/off set flow
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Standby mode set up flow
Standby
[ Display off flow J Det
T standby
| Set standby (STB = "1") |
v
Stop oscillation (OSC_EN ="0")
Start oscillation (OSC_EN ="1")
Wait >5ms Release fror
l standby
Release from standby
STB="0"
v
r ~
Power supply setting
\ J
4 . N\
Display on flow
\ J
Figure 5.38::Standby mode setting flow
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Deep standby mode set up flow
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Deep
Standby

Display off flow

v

Set standby (STB = "1")

|

Power supply setting

A

\

Display on flow

Z

Set deep
Set deep standby standby
(DP_STB_S ="1")
v
Set deep standby
(DP_STB ="1")
| Stop oscillation (OSC_EN = "0") | _/
)
| Start oscillation (OSC_EN = "1) | )
v
Set deep standby
(BERSIEI=R Release
¥ Wait >20ms deep
Set deep standby standby
(DP_STB_S ="0")
v
Release from deep
standby (STB = "0") _J

Figure 5.39; Deep standby mode setting flow
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Power on/off setting up flow
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Power ON flow Power OFF flow
Vci, I0Vcc ON,
RESET="L" Display ON setting bits
DTE ="1", D[1-0]="11" Normal Display
Wait >1ms GON = "1"
[ RESET="H" ]
Display OFF Display OFF Flow
Set GON, DTE, D[1-0]
Wait >5ms
\4
Power supply setting initializing bits — Power supply halt Issue instructions
or the setting setting bits for power-supply
Set BT[2-0],  VRH[3-0], before power S A i
PON="0" , VCOMG="0"~| setting (2)
VMF[7-0], VML[7-0], supply startup Dk*"1"
VMH[7-0], =N,
STB="1"
Power Supply Operation Start \
Setting bits OSC_EN="0"
OSC_EN="1"
AP="011" l
For poyfepSIRp VciglOVec OFF
sequence semng
STB;"O”
D};-"O"
P3N2'1
\. VCOMG="12 )
Wait >6ms
[ Set GON, DTE, D[1-0] ] Display on flow
Figure 5:40: Power supply setting flow
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5.12 Input/output pin state

5.12.1 Output pins

DATA SHEET V01

Output or Bi-directional pins After Power On After Hardware Reset
((D)Et1p7u':(zjlr?v8e?) High-Z (Inactive) High-Z (Inactive)
SDA High-Z (Inactive) High-Z (Inactive)
TE Low Low
BC CTRL Low Low
CABC PWM OUT Low Low

5.12.2 Input pins

Table 5.32: Characteristics of output pins

Input pins During Power After After Hardware | During Power
On Process Power On Reset Off Process

NRESET Input valid Input valid Input valid Input valid
NCS Input invalid Input valid Input valid Input invalid
NWR_SCL Input invalid Input valid Input.valid Input invalid
NRD Input invalid Input valid Input.valid Input invalid
DNC_SCL Input invalid Input valid Input-valid Input invalid
SDA Input invalid Input valid Input valid Input invalid
VSYNC Input invalid Input valid Input valid Input invalid
HSYNC Input invalid Input valid Input valid Input invalid
DE Input invalid Input valid Input valid Input invalid
DOTCLK Input invalid Input.valid Input valid Input invalid
DBJ[17:0] Input invalid Inputvalid Input-valid Input invalid

OSC, IM3,IM2,
IM1,IMO, Input invalid Input valid Input valid Input invalid
IFSEL

TEST2-0 Input invalid Input valid Input valid Input invalid
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5.13 OTP Programing

5.13.1 OTP table

YA[2:0]= | YA[2:0]= | YA[2:0]= | YA[2:0]= | YA[2:0]= | YA[2:0]= | YA[2:0]= | YA[2:0]= [Non-Pro

111 110 101 100 011 010 001 000 gram
XA[4:0]=00000 ID17 ID16 ID15 ID14 ID13 ID12 ID11 ID10 00h
XA[4:0]=00001 ID27 ID26 ID25 ID24 ID23 ID22 ID21 ID20 00h
XA[4:0]=00010 ID37 ID36 ID35 ID34 ID33 ID32 ID31 ID30 00h

XA[4:0]=00011 | VMF17 | VMF16 | VMF15 | VMF14 | VMF13 | VMF12 | VMFI1 | VMF10 | 00h
XA[4:0]1=00100 | VMF27 | VMF26 | VMF25 | VMF24 | VMF23 | VMF22 | VMF21 | VMF20 | 00h
XA[4:0]1=00101 | VMF37 | VMF36 | VMF35 | VMF34 | VMF33 | VMF32 | VMF31_| VMF30 | 00h
XA[4:0]=00110 | VMH6 | VMH6 | VMH5 | VMH4 | VMH3 | VMH2 | VMHI .| VMHO | 00h
XA[4:0]=00111 | VML6 | VML6 | VML5 | VML4 | VML3 | VML2 | VMLL]| VMLO | 00h
Valid_VM |Valid_VM|Valid_VM |Valid/ VM|Valid_VM

XA[4:0]1=01000 | Valid_ID | - - N i F3 £ F1 00h
XA[4:0]=01001 Valid_pa i DDVDH_ ) SS_Pane| GS_Pan | REV_Pa | BGR_Pa 00h
nel TRI | el nel nel
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5.13.2 OTP programming flow

Find optimized value
and record them
(Only ‘1’ needs to be
programed)

|

A\ 4

Set OTP_OTPEN="1’
(R38h=14h)

Floating external
Voltage 6.5V

Wait 1us
\ 4

Apply external Voltage
to VPP 6.5V

lWait 1us

lWait 1us

Set OTP_OTPEN="0’
(R38h=00h)

Set OTP_PPRog="1’
(R38h=16h)

Wait 1us
\ 4

lWait 1us

Re-Power on

Set related Address to
XA[4:0] & YA[2:0]

lWait 1us

Set OTP_PWE="1’
(R38h=17h)

Y

| Wait 600us

!

Set OTP_PWE="0’

(R38h=16h)

Wait 1us
A\ 4

Set OTP_PPRog="0’
(R38h=14h)

Wait1us

Note: Validbit must.be programed-if user.wants use this OTP function.
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OTP programming example (VMF=15h)
15h=8'b0001_0101 Set OTP Address N
Only YA=00h,02h, and —> XA=03h,YA=04h |
06h need program R39h=04h,R3AN=03h) |
l Wait 1us I
Y I
Set OTP_OTPEN="1" Set OTP_PWE="1" |
(R38h=14h) (R38h=17h) | 9
| ©
) N5
Wait 1us /=
[
Apply external Voltage Wait 600us I 1§1
To VPP_OTP=6.5V | =
|
Wait 1us v |
Set OTP_PPRog="1" Set OTP_PWE="0' y J
(R38h=16h) (R38h=16h)
lWait 1us v Wait 1us
Set OTP Address —r
XA=08h,YA=00h || Set ?RT ;ﬁﬁﬁ’)g‘ 0
(R39h=00h,R3Ah=08h) I
Wait 1
Wait 1us : l aitlus
Set OTP_PWE="1" | Floating external
(R38h=17h) I o Voltage VPP_OTP
I3
NS Wait Tus
/ =
. i IZ Set OTP_OTPEN="0"
Wait 600us | S (R38h=14h)
ES
I -
| |
|
Set OTP_PWE="0"| ) Re-Power ON
(R38h=16h)
lWait 1us
Set OTP Address
XA=03h,YA=00h |
(R39h=00h,R3Ah=03h)| I
lWait 1us :
Set OTP_PWE="1' |
(R38h=17h) |
| &
N\ o
/<
f =
Wait 600us | g
I
i (C
|
Set OTP_PWE='0' J
(R38h=16h) /
1Wait 1us
Set OTP Address |\
XA=03h,YA=02h |
R39h=02h,R3Ah=03h) |
|
Wait 1us I
Set OTP_PWE="1' |
(R38h=17h) |
3
A
/<
f =
Wait 600us | n
N
|
| |
|
Set OTP_PWE=0' |
(R38h=16h) 2
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5.14 Content Adaptive Brightness Control (CABC) fun  ction

The HX8347-G has support Content Adaptive Brightness Control (CABC) Function
and will output one PWM signal to external LED Driver IC. The PWM signal is
automatics adjust output duty by display image for saving LED backlight power
consumption.

Example:

® Image A: -20% brightness reduction
® Image B: -30% brightness reduction
® Image C: -10% brightness reduction

Image A: Image B: Image C:
Brightness Brightness Brightness
reduction reduction reduction
ratio -20% ratio -30% ratio -10%

90%

|
|
100% —
|
|
I 80%

(¢ /

|

| |

|

I | I | |

2 I I f I
5 | |

< | | |
[S) I I

E I | | | |

> 50% —| | I | | |

S | I |
o | |

a I | | | I

Transition | Transition Transition
|
| time | | | time | I | time |

| : | | | |

| | | | |

o 1 ' | | | |

I I I . ] I I

P Time

Figure 5.41: Example of CABC function

The general block diagram of the CABC and the brightness control is illustrated

below:
VSYNC, HSYNC, ENABLE, o | Display Control .
DCLK(in RGB IF) Signal Generator =
Display Data
Image Data > Generator >
C[1:0]='00} Off
- Display Data C[1:0]='01",'10}'11": On
Contents Analysis .
Gain
CABC Gain
=| /Duty
CABC Block
Duty
DBV[7:0]
(BL="0)
PWM_CLK PWM Clock Brightness Control o CABC_PWM_OUT
(foscD) -1 Devider Block o (BL="1")
BCTRL='0": Off
BCTRL='1": On
Figure 5.42: CABC block diagram
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5.14.1 Module architectures

DATA SHEET V01

The HX8347-G can support two module architectures for CABC operation. The BL bit
setting of R3Dh can be used to select used display module architecture. White LED
driver circuit for display backlight is located on the main PWB, not in the display
module both in architecture | and II.

* Architecture |

Main PWE

Display
interface

VBAT - : [P signall

CABC_
PWM_OUT

Display module

» Architecture Il

LCD panel

1. BL="1" of R3Dh

2. LED backlight brightness for the
display is controlled.by external
output “CABC_PWM_OUT".

Main PWB

LED=

Power

limes

Display module

Display

interface
LCD pamned
LEDs:
Power
lines
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5.14.2 Brightness control block

There is an external output signal from brightness block, CABC_PWM_OUT, to
control the LED driver IC in order to control display brightness.

There are resister bits, DBV[7:0] of R3Ch, for display brightness of manual brightness
setting. The CABC_PWM_OUT duty is calculated as DBV[7:0]/255 x CABC duty
(generated after one-frame display data content analysis).

For example: CABC_PWM_OUT period = 2.95 ms, and DBV[7:0](R3Ch) = ‘228pgc’
and CABC duty is 74%. Then CABC_PWM_OUT duty = 228 / 255 x.74% = 65.90%.
Correspond to the CABC_PWM_OUT period = 2.95 ms, the" high-level of
CABC_PWM_OUT (high effective) = 1.94ms, and the low-level of CABC PWM_OUT

= 1.01ms.
One Period
' [ l ' '
fomcccecccaan . : ....... . e Nt ON
CABC_ H ' Display
PWM_OUT ' Brightness
.
ﬁ ............. 3 oo o d—— e ® o' emes OFF
A l AL J
Y Y Y Y
Duty = 100% Duty = 100% Duty = 33% Duty = 65.90%
OFF Maximum

Figure 5.43: CABC .PWM. OUT output duty

When Architecture II module is/ used (BL='0’). with the example below, the
CABC_PWM_OUT is always outputlow and the DBV[7:0](R3Ch) will be read a value
as 169pec (169/255= 66.27%).
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5.14.3 Minimum brightness setting of CABC function

CABC function is automatically reduced backlight brightness based on image
contents. In the case of the combination with the CABC or manual brightness setting,
display brightness is too dark. It must affect image quality degradation. CABC
minimum brightness setting (CMB[7:0] bits of R3Fh) works to avoid too much
brightness reduction.

When CABC is active, CABC can not reduce the display brightness to less than
CABC minimum brightness setting. Image processing function works as normal, even
if the brightness can not be changed.

This function does not affect the other function, manual brightness setting. Manual
brightness can be set the display brightness to less than CABC ‘minimum brightness.
Smooth transition and dimming function can work as normal.

When display brightness is turned off (BCTRL='0" of R3Dh), CABC minimum
brightness setting is ignored. Read CABC minimum/brightness CMB[7:0] (R3Fh)
always reads the setting value.

5.14.4 Display dimming

A dimming function (how fast to change the brightness from-old-to.new level and what
are brightness levels during the change) is used when changing from one brightness
level to another to avoid flicker in the actual display module. This dimming function
curve is the same in increment.and decrement directions.

Luminance 4 / Hysteresis Step Up Luminance 4 Dimming
Il‘I jL I|
Time i o Tirrr1e
Without Dimming With Dimming
Figure 5.44: Dimming function
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6. Command

IM3~IMO = “0000” 8080 MCU 16-bits Parallel type |

|DB15|DB14|DB13|DB12|DB11 | DB10| DB9 | DBS | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO |

Register-conten{ D7 [ b6 | D5 | p4 | b3 [ p2 | D1 | po |

IM3~IMO = “0001” 8080 MCU 8-hits Parallel type |

| DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO|

Register-conten{ D7 [ b6 | b5 [ p4 [ b3 [ b2 | D1 | Do |

IM3~IMO = “0010” 8080 MCU 16-bits Parallel type I

|DB17 | DB16 | DB15|DB14 | DB13|DB12 | DB11 | DB10| | DBS | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 |

Register-contentf D7 | D6 | b5 | p4 | p3 | b2 | b1 | Do |

IM3~IMO = “0011” 8080 MCU 8-bits Parallel type Il

| DB17 | DB16 | DB15 | DB14 | DB13 | DB12 | DB11 | DB10 |

[ o7 [ o6 | b5 | pa | D3 [ D2 | D1 | Do | Register-content

IM3~IMO = “1000” 8080 MCU 18-bits Parallel type |

|DB17 | DB16 | DB15|DB14 | DB13|DB12 | DB11 | DB10| DB9 | DBS | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO |

Register-conten D7 | D6 | D5 [ b4 [ p3 | p2 | b1 | DO |

IM3~IMO = “1001” 8080 MCU 9-bits Parallel type |

|DBS | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO|

Register-content D7 | D6 [ D5 [ b4 [ b3 [ b2 | b1 | po |

IM3~IMO = “1010” 8080 MCU 18-bits Parallel type Il

|DB17 | DB16 | DB15|DB14 | DB13|DB12 | DB11 | DB10| DB9 | DBS | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO |

Register-content|f D7 | D6 | ps | p4 | p3 | b2 | p1 | Do |

IM3~IMO = “1011” 8080 MCU 9-bits Parallel type Il

| DB17 | DB16 | DB15 | DB14 | DB13 | DB12 | DB11 | DB10 | DB9 |

| o7 | b6 | b5 | pa [ D3 [ D2 | D1 | Do |Register-content
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6.1 Command set
Operation Upper Lower Code
(Hex) pCode W/R | Code Comment
D[17:8]| D7 D6 D5 D4 D3 D2 D1 DO
00 | HimaxID R - 0 1 1 1 0 1 0 1 -
o1 | DisplayMode |, ol DP_S |DP_STB ] ] SCROL| IDMON | INVON | PTLON ]
control TB(0) 5(0) 0) ©) 0) 0)
o2 | Columnaddress | o | SC[15:8] (8'b0000_0000) -
start 2
oz | Columnaddress |0 | SC[7:0] (8'b0000_0000) -
start 1
04 gr?('j“?” address | \yp | . EC[15:8] (8'b0000_0000) -
05 gr?('juim address | \yp | . EC[7:0] (8b1110_1111) -
TR WR| - SP[15:8] (8b0000_0000) -
start 2
B | WR| - SP[7:0] (8'b0000_00000) -
start 1
08 Er?(‘j"’zaddress WR| - EP[15:8] (8'b0000_0001) -
09 Er?(‘j"’laddress WR| - EP[7:0] (8'b0011_1111) -
0A rPO?/;“;" areastart | g | . PSL[15:8] (8:b0000.0000) -
0B rPO?ArI“f' areastart | g | . PSL[7:0]/(8'b0000. 00000) ;
oc E)T?I areaend |\p | PEL{15:8] (8'0000_0001) -
oD f;/;“f" areaend |\p | PEL[7:0] (8'b0011_1111) -
OER I oy 7Y . TFA(15:8] (8'b0000_0000) -
Top fixed area 2 ) >
Vertical Scroll . ,
OF | topfixedareal |WR| - TFA[7:0] (8'b0000. 0000) -
Vertical Scroll . \
10| poohtaren 2 WR| - VSA[15:8] (8'b0000_0001) -
Vertical Scroll . \
U | peight area 1 WR| - VSA[7:0] (8'b0100_0000) -
Vertical Scroll i ,
12 | o o WR| - BFA[15:8] (8'b0000_0000) -
Vertical Scroll . ,
13 | oot |wWR| - BFA [7:0] (8'b0000_0000) -
Vertical Scroll . \
14 | e, | WIR | VSP [15:8] (8'b0000_0000) -
Vertical Scroll . \
15 | gotoigees 1 | WR [\ VSP [7:0] (8'b0000_0000) -
16 2"0‘“;1’38[3’ Accesswir| - L wmY©) [\ mMx©) | Mv@©) | MLO) | BGRO)| - ; ; -
17 | coLmMoD WR| - CSEL[3:0] (4b'0110) - IFPF[2:0] (3b'110) -
18 | osCControl2 - JW/R| - /PI_RADJ1[3:0] (3b'0011) N/P_RADJO[3:0](4b’0100) -
OSC E
19 OSC Control'l W/R - - - - - - - - N(O) -
1A | Power Control1 |W/R| - . . - |- . BT[2:0] (001) | .
1B | Power Control2 |W/R| - . . VRH[5:0] (01_1011)_4.8V | - ]
1C Power Control 3 | W/R - - - - | - - AP[2:0] (011) -
1D | Power Control4 |W/R| - - I/PI_FS0[2:0](100) - N/P_FS0[2:0] ](100) -
1E | Power Control 5 |W/R| - - I/PI_FS1[2:0] ](100) - N/P_FS1[2:0] ](100) -
1F Power Control 6 | W/R - GASEN(1) | VCOMG(0) ‘ - | PON(0) DK(1) | XDK(0) | DTD%/I'(DOF)'— | STB(1) -
SRAM Write .
22 | 2ol WIR SRAM Write -
23 | VCOM Control 1 |W/R | - VMF([7:0](1000_0000) -
24 | VCOM Control 2 |W/R| - VMH[7:0](0010_1111) -
25 | VCOM Control 3 |W/R| - VML[7:0](0101_0111) -
26 1D'Sp'ay Control | \yr | - - - - - ISC[3:0](0001) -
27 g'Sp'ay Control | \yr | - PT[1:0](10) PTV[1:0](10) ; ; PTG() | REF() ;
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. Upper
(Hex) Opggaét;on WIR | Code Lower Code e
pi7g]l b7 | D6 D5 D4 D3 | D2 D1 DO
28 | Display Control 3 |W/R| - - |- GON(1) | DTE(0) D[1:0] (00) s = s
)| WR| - I/P1_RTN[3:0](1000) N/P_RTN[3:0](1000) -
control 1
Frame Rate . . B
2A Control 2 W/R - - - 1/PI_DIV[1:0](00) - - N/P_DIV[1:0](00)
Frame Rate . ,
2B Control 3 W/R - N/P_DUM][7:0] (8b’0001_1100) -
Frame Rate . ,
2C Control 4 WIR - I/P1_DUM]I[7:0] (8b’'0001_1100) -
2D | CycleControll |[W/R| - GDONJ[7:0] (8'b0000_1101) .
2E | Cycle Control 2 | W/R . GDOF[7:0] (8'b0111_1000) .
2F | Display inversion | W/R| - . I/PI_NWI[2:0](3b’001) . N/P_NWI[2:0] (3b’001) .
31 | RGBinterface || - - ; ; ; ; REML:0](00) ;
control 1
RGB interface DPL HSPL VSPL EPL
32 | control 2 W - - - - 0) 0) ©) ) -
33 | RGBinterface |yl HBP[7:0] -
control 3
34 |RCGBinterface || _ HBP[9:8] VBP[5:0] -
control 4
s |Panel wrl - . ] | | SS_P"] GS_Pan | REV_P | BGR_P _
Characteristic anel el anel anel
] _ OTP_ | OTP_O | OTP_P | OTP_P _
38 | OTP Control 1 WR| - OTP_PTM[1:0] OTP_VARDJ[1:0] Lok TPEN ARGG WE
39 OTP Control 2 W/R - - - - - - OT|32_YA OTP_YAl OTA%—Y -
3A OTP Control 3 W/R - - - - OTZ—XA OXTAP?,_ OTPZ—XA OTP_XA1|OTP_XAO -
OTPDA | OTPD | OTPDA.|"OTPDAT | OTPD.-| OTPDAT | OTPDAT |OTPDATA
CET | e R TA7 | ATA6 | TAS Ad ATA3 A2 Al 0
3C CABC Control 1 | W/R - DBV[7:0](8'h00) -
BCTRL DD BL
3D CABC Control 2 | W/R - - - - - - -
@ ()] (V]
C1 CO
3E CABC Control 3 | W/R - - - = - - - -
© ©
3F | CABC Control4 |W/R . CMB[7:0](8'h00) .
40 | r1 Control (1) WR| - . . VRPO[5:0] .
41 | r1 Control (2) WR| - . = VRP1[5:0] .
42 | r1 Control (3) WR| - L . VRP2[5:0] .
43 | r1 Control (4) WR| - - . VRP3[5:0] .
44 | r1 Control (5) WR| - A . VRP4[5:0] .
45 | r1 Control (6) WR| : > . VRP5[5:0] .
46 rl Control (7) W/R - - PRPO0[6:0] -
47 rl Control (8) WI/R S - PRP1[6:0] -
48 rl Control (9) W/R - > S - PKPO[4:0] -
49 rl Control (10) W/R - < - - PKP1[4:0] -
4A rl Control{(11) W/R - - - - PKP2[4:0] -
4B rl Control (12) W/R - - - - PKP3[4:0] -
4C | r1 Control(13) ~ JWR| - B . . PKP4[4:0] .
50 | rlControl(14) |[W/R| - . . VRNO[5:0] .
51 |rlControl (15) |W/R| - . . VRN1[5:0] .
52 | rlControl (16) |W/R| - . . VRN2[5:0] .
53 |rlControl (17) |W/R| - . . VRN3[5:0] .
54 | rlControl (18) |W/R| - . . VRNA4[5:0] .
55 rl Control (19) W/R - - - VRN5/[5:0] -
56 rl Control (20) W/R - - PRNO[6:0] -
57 rl Control (21) W/R - - PRN1[6:0] -
58 rl Control (22) W/R - - - PKNO[4:0] -
59 rl Control (23) W/R - - - PKN1[4:0] -
5A rl Control (24) W/R - - - PKN2[4:0] -
5B | rlcControl 25) |WI/R| - . . PKN3[4:0] .
5C |rlControl (26) |W/R]| - . . PKN4[4:0] .
5D |rlControl 27) |WR| - CGMN1[1:0] CGMNO[1:0] CGMP1[1:0] CGMPO[1:0] .
60 | TE Control WR| - - - TEe—(B")Od TEOE(0) . . -
61 ID1 W/R - ID17 ID16 ID15 ID14 ID13 ID12 ID11 ID10 -
62 ID2 W/R - ID27 ID26 ID25 ID24 1D23 1D22 ID21 ID20 -
63 ID3 W/R - ID37 ID36 ID35 ID34 ID33 ID32 ID31 ID30 -
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*HX8347-G(T) 2 Himax

240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver

DATA SHEET V01
. Upper
(Hex) Opg(r)e;tleon W/R | Code Lower Code e
D[17:8] D7 D6 D5 D4 D3 D2 D1 DO
84 TE Output line2 | W/IR - TESEL15TESEL14| TESEL 13 | TESEL 12 [TESEL11] TESEL10 | TESEL9 | TESELS8 -
85 TE Output linel W/R - TESEL 7| TESEL 6| TESEL5 | TESEL4 |TESEL 3| TESEL?2 | TESEL1 | TESELO -
E4 Power saving 1 W/R - EQ_S1[7:0] -
E5 Power saving 2 W/R - EQ_S2[7:0] -
E6 Power saving 3 W/R - EQ_S3[7:0] -
E7 Power saving4 | W/R - EQ_S4[7:0] -
Eg | Source OP WR| - OPON_N[7:0] -
control_Normal
Source OP .
E9 | ontr ol IDLE W/R = OPON_[[7:0] s
Ea | Powercontrol 0t STBA[15:8] -
internal use (1)
gp | Powercontrol el . STBA[7:0] -
internal use (2)
gc | Sourcecontrol e | PTBA[15:8] -
internal use (1)
Source control .

ED | Jternal use 2 W/R = PTBA[7:0] s
FF | Page select W/R - - - | - | - [ - ] < ['PAGE_SEL[1:0] (00) -
Table 6.1: List table of command set page0
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*HX8347-G(T)

240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver

:3// Himax

DATA SHEET V01
Operation By Lower Code
(Hex) pCode W/R | Code Comment
D[17:8]| D7 D6 D5 D4 D3 D2 D1 DO

ROOh | DGC Control | WIR | - ; - . - ; - ; Dﬁ(cof -
RO1h | DGC LUT1 WIR . DGC_LUT_R00(8'h00) .
RO2h | DGC LUT2 WIR - DGC_LUT_RO01(8'h08) -
RO3h | DGC LUT3 WIR . DGC_LUT_R02(8'h10) .
RO4h | DGC LUT4 WIR - DGC_LUT_RO03(8'h18) -
RO5h | DGC LUT5 WIR . DGC_LUT_RO04(8'h20) .
RO6h | DGC LUT6 WIR - DGC_LUT_RO05(8'h28) -
RO7h | DGC LUT? WIR - DGC_LUT_RO06(8'h30) -
RO8h | DGC LUT8 WIR . DGC_LUT_RO07(8'h38) .
ROSh | DGC LUT9 WIR - DGC_LUT_R08(8'h40) -
ROAh | DGC LUT1I0 | W/R . DGC_LUT_R09(8'h48) .
ROBh | DGC LUT11 WIR - DGC_LUT_R10(8'h50) -
ROCh | DGC LUT12 | WIR . DGC_LUT_R11(8'h58) .
RODh | DGC LUT13 | WIR . DGC_LUT_R12(8'h60) .
ROEh | DGC LUT14 | W/R - DGC_LUT R13(8'h68) -
ROFh | DGC LUT15 | W/R . DGC_LUT_R14(8'h70) .
R10h | DGC LUT16 | W/R - DGC_LUT R15(8'h78) -
R1lh | DGC LUT17 | WIR . DGC_LUT_R16(8'h80) .
R12h | DGC LUT18 | W/R - DGC_LUT R17(8'h88) -
R13h | DGC LUT19 | W/R - DGC_LUT_R18(8h90) -
R14h | DGC LUT20 | W/R . DGC_LUT R19(8'h98) .
R15h | DGC LUT21 | W/R - DGC_LUT._R20(8'hAD) -
R16h | DGC LUT22 | WIR . DGC. LUT (R21(8'hA8) .
R17h | DGC LUT23 | W/R - DGC_LUT_R22(8'hB0) -
R18h | DGC LUT24 | W/R - DGC. LUT. R23(8'hB8) -
R19h | DGC LUT25 | WIR . DGC.LUT_R24(8'hC0) .
R1Ah | DGC LUT26 | W/R - DGC.LUT_R25(8'hC8) .
R1Bh | DGC LUT27 | WIR . DGC_LUT_R26(8'hD0) .
RICh | DGC LUT28 | W/R - DGC_LUT_/R27(8'hD8) -
R1Dh | DGC LUT29 | WIR . DGC_LUT_R28(8'hE0) .
R1Eh | DGC LUT30 | W/R . DGC_LUT \R29(8'hEB) .
RIFh | DGC LUT31 | W/R - DGC_LUT_R30(8'hF0) -
R20h | DGC LUT32 | WIR . DGC_LUT_R31(8'hF8) .
R21h | DGC LUT33 | W/R - DGC LUT R32(8'hFC) -
R22h | DGC LUT34 | WIR . DGC LUT G00(8'h00) .
R23h | DGC LUT35 | W/R - DGC_LUT_G01(8'h08) -
R24h | DGC LUT36 | W/R - DGC’ LUT_G02(8'h10) -
R25h | DGC LUT37 | WIR . DGC_LUT_G03(8'h18) .
R26h | DGC LUT38 | W/R - DGC_LUT_G04(8'h20) -
R27h | DGC LUT39 | W/R . DGC_LUT_G05(8'h28) .
R28h | DGC LUT40 | W/R S DGC_LUT_G06(8'h30) -
R29h | DGC LUT4L | WIR s DGC_LUT_G07(8'h38) .
R2Ah | DGC LUT42 _ | WIR . DGC_LUT_G08(8'h40) .
R2Bh | DGC LUT43 . | \WIR 4 DGC_LUT_G09(8'h48) -
R2Ch | DGC LUT44 .. [.\WIR . DGC_LUT_G10(8'h50) .
R2Dh | DGC LUT45, | W/R - DGC_LUT_G11(8'h58) -
R2Eh | DGCLUT46 | W/R . DGC_LUT_G12(8'h60) .
R2Fh | DGC LUT47. | WIR - DGC_LUT_G13(8'h68) -
R30h | DGC LUT48 | W/R - DGC_LUT_G14(8'h70) -
R3lh | DGC LUT49 | WR . DGC_LUT_G15(8'h78) .
R32h | DGC LUT50 | W/R - DGC_LUT_G16(8'h80) -
R33h | DGC LUT51 | WIR . DGC_LUT_G17(8'h88) .
R34h | DGC LUT52 | W/R - DGC_LUT_G18(8'h90) -
R35h | DGC LUT53 | W/R - DGC_LUT_G19(8'h98) -
R36h | DGC LUT54 | WIR . DGC_LUT_G20(8'hA0) .
R37h | DGC LUT55 | W/R - DGC_LUT_G21(8'hA8) -
R38h | DGC LUT56 | W/R . DGC_LUT_G22(8'hB0) .
R3%h | DGC LUT57 | W/R - DGC_LUT_G23(8'hB8) -
R3Ah | DGC LUT58 | WIR . DGC_LUT_G24(8'hC0) .
R3Bh | DGC LUT59 | W/R . DGC_LUT_G25(8'hC8) .
R3Ch | DGC LUT60 | W/R - DGC_LUT_G26(8'hD0) -
R3Dh | DGC LUT61 | W/R . DGC_LUT_G27(8'hD8) .
R3Eh | DGC LUT62 | W/R - DGC_LUT_G28(8'hEQ) -
R3Fh | DGC LUT63 | WIR . DGC_LUT_G29(8'hE8) .
R40h | DGC LUT64 | WIR - DGC_LUT_G30(8'hF0) -
R41h | DGC LUT65 | WIR - DGC_LUT_G31(8'hF8) -
R42h | DGC LUT66 | WIR . DGC_LUT_G32(8'hFC) .
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- H ..
*HX8347-G(T) 2 Himax

240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver

DATA SHEET V01
. Upper
(Hex) Opg(r)%téon W/R | Code Lower Code Comment
D[17:8]] D7 D6 D5 p4 | b3 | b2 | b1 | Do
R43h | DGC LUT67 | WIR | - DGC_LUT_B00(8'h00) -
R44h | DGCLUT68 | WIR | - DGC_LUT_B01(8'h08) -
R45h | DGCLUT69 | WR | - DGC_LUT_B02(8'h10) =
R46h | DGCLUT70 | WIR | - DGC_LUT_B03(8'h18) -
R47h | DGCLUT7L | WIR | - DGC_LUT_B04(8'h20) -
R48h | DGCLUT72 | WR | - DGC_LUT_B05(8'h28) =
R4%h | DGCLUT73 | WIR | - DGC_LUT_B06(8'h30) -
R4Ah | DGCLUT74 | W/R | - DGC_LUT_B07(8'h38) =
R4Bh | DGCLUT75 | W/R | - DGC_LUT_B08(8'h40) -
RIC I becLutre | wR | - DGC_LUT_B09(8'h48) .
RﬁD DGCLUT77 | WR | - DGC_LUT_B10(8'h50) -
R4Eh | DGCLUT78 | WIR | - DGC_LUT_B11(8h58) -
R4Fh [ DGCLUT79 | W/R | - DGC_LUT_B12(8'h60) -
R50h | DGCLUT80 | WIR | - DGC_LUT_B13(8'68) =
R51h | DGCLUTBL | WIR | - DGC_LUT_B14(8'h70) -
R52h | DGCLUT82 | WIR | - DGC_LUT_B15(8'h78) =
R53h | DGCLUT83 | WIR | - DGC_LUT_B16(8'h80) -
R54h | DGCLUT84 | WR | - DGC_LUT _B17(8'h88) E
R55h | DGCLUT85 | WR | - DGC_LUT_B18(8'h90) =
R56h | DGC LUT86 | WIR | - DGC_LUT_B19(8'h38) -
R57h | DGCLUT87 | WIR | - DGC_LUT B20(8hAQ) =
R58h | DGCLUT88 | WIR | - DGC_LUT_B21(8'hA8) -
R59h | DGCLUT8Y | W/R | - DGC_LUT_ B22(8hB0) E
R5Ah | DGCLUT90 | W/R | - DGC_LUT B23(8'hBS8) =
R5Bh | DGCLUT9L | W/R | - DGC_LUT_B24(8'hC0) -
RC |becLutez | wR | - DGC LUT B25(8'hC8) .
ROP I becLutes | wR | - DGC_LUT_B26(8'hDO) .
RGEh | DGCLUT94 | W/R | - DGC_LUT,_B27(8'hD8) -
R5Fh | DGCLUT95 | W/R | - DGC_LUT_B28(8'hED) =
R60h | DGCLUT96 | WIR | - DGC_LUT_B29(8hE8) -
R61h | DGCLUTO7 | WR | - DGC-LUT_B30(8'hF0) E
R62h | DGCLUT98 | WIR | - DGC_LUT_B31(8hF8) =
R63h | DGCLUT99 | WIR | - DGC.LUT. B32(8'hFC) -
CABC Control BC.C , INPLUS ]
c3 | ; wR |- | ) PWMDIV[2:0](000) 1 1 0 1
cs gABC Control | vy | - PWM_PERIOD[7:0] (43d) -
c7 | SABCContrel |y | : DIM_FRAME[6:0] (20) .
Gain select )
CB | oistert WiR-{ (- - DBGO[6:0](40) -
cc | Gainselect B S\ M . DBG1[6:0](3C) .
register 1
Gain select .
CD | oistors WR | - - DBG2[6:0](38) -
ce | Gamselect” hgr | - - DBG3[6:0](34) .
register 3
cF | Gainselect | e | - DBG4[6:0](33) :
register 4
po | Gamnselect Iy | . - DBG5[6:0](32) :
register 5
pp | Gainselect | g | - DBG6[6:0](2B) :
register 6
p2 | Gainselect | \yp | - DBG7[6:0](24) .
register 7
p3 | Gamnselect e | . - DBG8[6:0](22) :
register 8
FF | Page select WIR E g -] E [ - T - 1 E | PAGE_SEL[1:0] (00) E
Table 6.2: List table of command set page 1
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*HX8347-G(T)

240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver

1 Himax

6.2 Index register

DATA SHEET V01

R/W  DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
W ID7 | ID6 | ID5 | ID4 | ID3 | ID2 | ID1 | IDO
R ID7 | ID6 | ID5 | ID4 | ID3 | ID2 | ID1 | IDO

Figure 6.1: Index register

Index register (IR) specifies the Index of register from ROOh to RFFh. It sets the
register number (ID7-0) in the range from 00000000b to 11111111b in‘binary form.

6.3 Himax ID register (PAGEO - ROOh)

RW

DNC

RB7 RB6 RB5 RB4 RB3 RB2 RBf1

RBO

1

0

1

0

0

0

1

Figure 6.2: Himax ID register (PAGE0-00h)

This command is used to read this IC’s ID code. The ID code.of this IC is 75h.

6.4 Display mode control register (PAGEO-01h)

RW DNC RB7 RB6 RB5 RB4 RB3. RB2 RB1 RBO
W 1 DP_|DP.s| % | SCR|IDMO| INVO | PLT
STB | TB_S OLL N N ON
R 1 DP_| DP_S| o | SCR|IDMO| INVO| PLT
STB | TB_S OLL | N N | ON
Figure6.3: Display mode control-register (PAGEO -0  1h)

DP_STB, DP_STB .S ) These two bits can let the driver into the deep standby mode.
And when into _deep standby, all display operation stops, including the internal R-C
oscillator. In-the deep standby.mode, the GRAM data and register content are not
retained. “For. details, please, refer to “5.11 Power On/Off Sequence” section for

detailed.use.

IDMON: This bit is Idle mode (8-color display mode) enable bit. IDMON = ‘1", chip will
be into idle mode, and 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.
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*HX8347-G(T)

240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver

1 Himax

DATA SHEET V01

SCROLL : This bit turns on scroll mode by setting SCROLL = ‘1’. The scroll mode
window is described by the Vertical Scroll Area command TFA[15:0], VSA[15:0],
BFA[15:0] and the Vertical start address VSP[15:0] (ROEh~R15h). To leave scroll
mode to normal mode, the SCROLL bit should be set to ‘0.

INVON: This bit is display inversion mode enable bit. INVON = ‘1", chip will be into
display inversion mode, and makes no change of contents of frame memory. Every bit
is inverted from the frame memory to the display.

(Example)

memory display
| ENEEEEEN
EN EEE

PTLON: This command is used for turning on/off Partial mode by-setting PTLON=1/0.
The Partial mode window is described by: the. Partial Area-command PSL[15:0],
PEL[15:0] bits(ROAh~RODhN). To leave Partial.mode to normal-mode, the PLTON bit

should be set to ‘0'.

6.5 Column address start register (PAGEO -02~03h)

R/W  DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

sc | sc|sc|sc|sc|sc
|l 15 | 14 | 13 | 12 | 11 | 10 | SC9| SCB
sc | sc|sc]|sc|sc|sc
Rt 15 | 14 | 13 | 12 | 11 | 10 | 5¢9| SC8

Figure.6:4:. Column address start register upper byt e (PAGEO -02h)

R/W *_DNC RB7. RB6 RB5 RB4 RB3 RB2 RB1 RBO

w 1 SC7 | SC6 | SC5 | SC4 | SC3 | SC2 | SC1 | SCO

R 1 SC7 | SC6 | SC5 | SC4 | SC3 | SC2 | SC1 | SCO

Figure 6.5: Column address start register low byte (PAGEOQ -03h)
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**HX8347-G(T) 2 Himax

240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver

DATA SHEET V01

6.6 Column address end register (PAGEO -04~05h)

R/W  DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

EC | EC | EC | EC | EC | EC
W 1 15 14 13 12 11 10 ECY | EC8

EC | EC | EC | EC | EC | EC
R 1 15 14 13 12 11 10 ECO | EC8

Figure 6.6: Column address end register upper byte (PAGEO -04h)

R/W  DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

W 1 EC7 | EC6 | EC5 | EC4 | EC3 | EC2 | EC1 | ECO

R 1 EC7 | EC6 | EC5 | EC4 | EC3 | EC2 | EC1 | ECO

Figure 6.7: Column address end register low byte (P~ AGEOQ.-05h)
6.7 Row address start register (PAGEO -06~07h)

R/W  DNC RB7 RB6 RB5 RB4 /RB3. RB2 RBI1-. RBO

SP | SP | SP | SP | SP | SP
W 1 15 14 13 12 11 10 SP9 | SP8

SP SP | SP SP SP SP
R ! 15 14 13 12 11 10 SP9 | SP8

Figure 6.8: Row address start register upper byte ( | PAGEO -06h)

R/W  DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

W 1 SP7 | SP6 | SP5 | SP4 | SP3 | SP2 | SP1 | SPO

R 1 SP7 | SP6 | SP5 | SP4 | SP3 | SP2 | SP1 | SPO

Figure 6.9 Row address start register low byte (PA  GEO -07h)
6.8 Row address end register. (RAGEO -08~09h)

R/W  DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

EP EP EP EP EP EP
W 1 15 14 13 12 11 10 EP9 | EP8

EP EP EP EP EP EP
R 1 15 14 13 12 11 10 EP9 | EP8

Figure 6.10: Row address end register upper byte (P AGEO -08h)

R/W  DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

W 1 EP7 | EP6 | EP5 | EP4 | EP3 | EP2 | EP1 | EPO

R 1 EP7 | EP6 | EP5 | EP4 | EP3 | EP2 | EP1 | EPO

Figure 6.11: Row address end register low byte (PAG  EO -09h)
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*HX8347-G(T)

240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver

referred when RAMWR command comes. Each value of SC[15:0],

DATA SHEET V01

These commands (RO2h~R09h) are used to define area of frame memory where
MCU can access. The values of SC[15:0], EC[15:0], SP[15:0] and EP[15:0] are

EC[15:0]

represents one column line in the Frame Memory. Each value of SP[15:0], EP[15:0]

represents one page line in the Frame Memory.

(Example)

[ sci15:0] | | EC[15:0] |

!

»i

>
6.9 Partial area start row register (PAGEO -0A~0Bh)
RW DNC RB7 RB6 RB5 RB4 /RB3.RB2 RB1-_RBO
W q PSL | PSL | PSL | PSL | PSL | PSL | PSL | PSL
15 | 14 | 13 | 12 | 11 | 10 9 8
R 1 PSL | PSL| PSL | PSL | PSL | PSL | PSL | PSL
15 | 14 | 13 | 12 | 11 | 10 9 8

Figure 6.12: Partial area start row, register upper

byte (PAGEO -0Ah)

R/W  DNC RB7. RB6 RB5 RB4 RB3 RB2 RB1 RBO

W 1 PSL | PSL | PSL | PSL | PSL | PSL | PSL | PSL
7 6 5 4 3 2 1 0

R 1 PSL | PSL | PSL | PSL | PSL | PSL | PSL | PSL
7 6 5 4 3 2 1 0

Figure 6.13:Partial area start row register low by

6.10 Partial area-end row register (PAGEO -0C~0Dh)

te (PAGEO -0Bh)

RW DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

Y 1 PEL | PEL | PEL | PEL | PEL | PEL | PEL | PEL
15 | 14 | 13 | 12 | 11 | 10 | 9 8

R L PEL | PEL | PEL | PEL | PEL | PEL | PEL | PEL
15 | 14 | 13 | 12 | 11 | 10 | 9 8

Figure 6.14: Partial area end row register upper by

te (PAGEO -0Ch)

R/W  DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

W 1 PEL | PEL | PEL | PEL | PEL | PEL | PEL | PEL
7 6 5 4 3 2 1 0

R 1 PEL | PEL | PEL | PEL | PEL | PEL | PEL | PEL
7 6 5 4 3 2 1 0

Figure 6.15: Partial area end row register low byte
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These commands (PAGEO -0Ah~~0Dh) define the partial mode’s display area. The
Start Row (PSL) and the second the End Row (PEL) are illustrated in the figures
below. PSL and PEL refer to the Frame Memory Line Pointer.

If End Row > Start Row

Start Row

[ PsL[15:0] |

PEL[15:0] |——

End Row

If End Row < Start Row

End Row

PEL [15:0] |——

PSL [15:0]

Start Row

\\

o

b

A
2,
2

b

Partial Display Arei

Partial DisplayArea

}/

If End Row = Start Row then the Partial Area will be.one row deep.
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6.11 Vertical scroll top fixed area register (PAGEO  -OE~OFh)

R/W  DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

W 1 TFA | TFA | TFA | TFA | TFA | TFA | TFA | TFA
15 14 13 12 11 10 9 8

R 1 TFA | TFA | TFA | TFA | TFA | TFA | TFA | TFA
15 14 13 12 11 10 9 8

Figure 6.16: Vertical scroll top fixed area registe  r upper byte (PAGEO -OEh)

R/W  DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

W 1 TFA | TFA | TFA | TFA | TFA | TFA | TFA | TFA
7 6 5 4 3 2 1 0

R 1 TFA | TFA | TFA | TFA | TFA | TFA | TFA | TFA
7 6 5 4 3 2 1 0

Figure 6.17: Vertical scroll top fixed area registe  r low byte (PAGEO -0Fh)
6.12 Vertical scroll height area register (PAGEO -1  0~11h)

R/W  DNC RB7 RB6 RB5 RB4 ~RB3.-RB2 RB1.. RBO

W 1 VSA | VSA | VSA | VSA | VSA | VSA | VSA | VSA
15 14 13 12 11 10 9 8

R 1 VSA | VSA | VSA | VSA | VSA | VSA | VSA | VSA
15 14 13 12 11 10 9 8

Figure 6.18: Vertical scroll height area register u, " _pper byte (PAGEO -10h)

R/W  DNC RB7. RB6 RB5 RB4 RB3 RB2 RB1 RBO

W 1 VSA | VSA | VSA | VSA | VSA | VSA | VSA | VSA
7 6 5 4 3 2 1 0

R 1 VSA | VSA | VSA | VSA | VSA | VSA | VSA | VSA
7 6 5 4 3 2 1 0

Figure6.19: Vertical scroll-height area register |  ow byte (PAGEO -11h)
6.13 Vertical:scroll button fixed area register (PA  GEO -12~13h)

R/W  DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

W 1 BFA | BFA | BFA | BFA | BFA | BFA | BFA | BFA
15 14 13 12 11 10 9 8

R 1 BFA | BFA | BFA | BFA | BFA | BFA | BFA | BFA
15 14 13 12 11 10 9 8

Figure 6.20: Vertical scroll button fixed area regi  ster upper byte (PAGEO -12h)

R/W  DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

W 1 BFA | BFA | BFA | BFA | BFA | BFA | BFA | BFA
7 6 5 4 3 2 1 0

R 1 BFA | BFA | BFA | BFA | BFA | BFA | BFA | BFA
7 6 5 4 3 2 1 0

Figure 6.21: Vertical scroll button fixed arearegi  ster low byte (PAGEO -13h)
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These commands (PAGEO -OE~OFh, R10~11h, R12~13h) define the Vertical
Scrolling Area of the display.

*HX8347-G(T)

240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver

TFA[15:0] describes the Top Fixed Area (in No. of lines from Top of the Frame
Memory and Display).

VSA[15:0] describes the height of the Vertical Scrolling Area (in No. of lines of the
Frame Memory [not the display] from the Vertical Scrolling Start Address). The first
line read from Frame Memory appears immediately after the bottom most line of the
Top Fixed Area.

BFA[15:0] describes the Bottom Fixed Area (in No. of lines from Bottom of the Frame
Memory and Display).

TFA, VSA and BFA refer to the Frame Memory Line Pointer.

~
Top Fixed Area ©0)
TFA i15:0 > <« Firstline read from
7 e frame memory
' " 7
¥ ¥
Scroll Area {
] o
A varas
/1’_.4
7
BFA 15:0i > &

Bottom Fixed Area

Please note that (TFA+VSA+BFA) must be-set to *320d’, otherwise Scrolling mode is
undefined. In Vertical Scrall Mode, MV bit should be set to ‘0’ — this only affects the
Frame Memory Write.
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6.14 Vertical scroll start address register (PAGEO -14~15h)

R/W  DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

W 1 VSP | VSP | VSP | VSP | VSP | VSP | VSP | VSP
15 14 13 12 11 10 9 8

R 1 VSP | VSP | VSP | VSP | VSP | VSP | VSP | VSP
15 14 13 12 11 10 9 8

Figure 6.22: Vertical scroll start address register upper byte (PAGEQO -14h)

R/W  DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

W 1 VSP | VSP | VSP | VSP | VSP | VSP | VSP | VSP
7 6 5 4 3 2 1 0

R 1 VSP | VSP | VSP | VSP | VSP | VSP | VSP | VSP
7 6 5 4 3 2 1 0

Figure 6.23: Vertical scroll start address register low byte (PAGEO -15h)

VSP[15:0] is used together with Vertical Scrolling Definition register (PAGEO
-0Eh~R13h), which describe the scrolling area and the scrolling mode.

VSP[15:0] refers to the Frame Memory line Pointer;-and describes the address of the
line in the Frame Memory that will be written.as. the first line after the last line of the
Top Fixed Area on the display as illustrated-below:

Example:
When Top Fixed Area TFA = ‘00d’, Bottom Fixed Area'BFA = ‘02'd, Vertical Scrolling
Area VSA =‘318'd’ and VSP ="'3d'(SS_Panel'=‘0’, GS_Panel =‘0’)

(Example)
(0,0) Memory Display
‘ Pointer
. : | 0 ARRY R
Line Pointer // ‘H“‘ % ‘"H" .H...
VSP[15:0] I3 [3 Y K
NS o Ko
- ki -
R k] H R
= o B e

(0,319)/'

When new Pointer position and Picture Data are sent, the result on the display will
happen at the next Panel Scan to avoid tearing effect.
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6.15 Memory access control register (PAGEO -16h)

DATA SHEET V01

RW DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
W 1 MY | MX | MV | ML | BGR| * * *
R 1 MY | MX | MV | ML | BGR| O 0 0

Figure 6.24: Memory access control register (PAGEO

-16h)

This command defines read/write scanning direction of frame memory. MX, MY bits
also define the display direction in the RGB interface. This command makes no

change on the other driver status. For details, please refer to “5.2.1 System interface
to GRAM Write Direction” section.

Bit

Name

Description

MY

PAGE ADDRESS ORDER

MX

COLUMN ADDRESS ORDER

MV

PAGE/COLUMN SELECTION

These 3 bits controls MCU to.memory
write/read direction. “MCU-.to-memory

write/read direction”

ML

Vertical ORDER

LCD vertical refresh-direction control

BGR

RGB-BGR ORDER

Color selector. switch' control

(0O=RGB color filter_ panel, 1=BGR color filter

panel)
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6.16 COLMOD control register (PAGEO -17h)

R/W  DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
w 1 CSEL3 | CSEL2 | CSEL1 | CSELO | * IFPF2 | IFPF1 | IFPFO
R 1 CSEL3 | CSEL2 | CSEL1 | CSELO | * IFPF2 | IFPF1 | IFPFO

Figure 6.25: COLMOD control register (PAGEO -17h)

This command is used to define the format of RGB picture data, which is to be
transfer via the system and RGB interface. The formats are shown in-the table:

System interface

Interface Format

IFPF2

IFPF1

IFPFO

Not Defined

Not Defined

Not Defined

12 Bit/Pixel

Not Defined

16 Bit/Pixel

18 Bit/Pixel

PR (PO|IO|0

PO O ||k |O

O|FR (O |O|r

18 Bit/Pixel at
16-bits data bus
interface (16+2)

[E=Y

RGB interface

Interface Format

CSEL2

CSEL1

16 Bit/Pixel

1

0

18 Bit/Pixel

1

1

6 Bit/Pixel

1

1

Not Defined

The Other Setting
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6.17 OSC control register (PAGEO -18h & R19h)
R/W DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
w 1 /PR | /PR |IPRA| IIP.R | NP_R| NP_R| NP_R| NP_R
ADJ3 | ADJ2 | DJ1 | ADJO | ADJ3 | ADJ2 | ADJ1 | ADJO
R 1 /PR | /PR |IPRA| IIP.R | NJP.R| N/P_R| NP_R| NP_R
ADJ3 | ADJ2 | DJ1 | ADJO | ADJ3 | ADJ2 | ADJ1 | ADJO
Figure 6.26: OSC control 1 register (PAGEO -18h)
R/W  DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
0sC_
w 1 * * * * * * * e
0sC_
R 1 0 0 0 0 0 0 0 EN

Figure 6.27: OSC control 2 register (PAGEO -19h)

These commands are used to set internal oscillator related setting
OSC_EN: Enable internal oscillator, OSC_EN = ‘1’,.internal oscillator start to oscillate.
OSC_EN = ‘0, internal oscillator stop. In RGB interface-mode (PAGEO -RCM[1:0] =
‘10" or ‘11’), internal oscillator will be stop-to-oscillate and OSC-EN bit control is

invalid.

N/P_RADJ[2:0]: Internal oscillator frequency adjusts-in Nermal / Partial mode.

I/PI_RADJ[2:0]:
mode.

For details, please refer to “5:5 Oscillator” section.

Internal oscillator frequency adjusts -in Idle(8-color) / Partial Idle

RADJ3 | RADI2 | RADI1 | RADIO Internal Oscillator Display
Frequency Frame rate

0 0 0 0 50% x 2.75MHz 30Hz
0 0 0 1 67% X 2.75MHz 40Hz
0 0 1 0 75% x 2.75MHz 45Hz
0 0 1 1 83% x 2.75MHz 50Hz
0 1 0 0 100% x2.75MHz 60Hz
0 1 0 1 108% x 2.75MHz 65Hz
0 1 1 0 117% x 2.75MHz 70Hz
0 1 1 1 125% x 2.75MHz 75Hz
1 0 0 0 100% x 2.75MHz 60Hz
1 0 0 1 133% x 2.75MHz 80Hz
1 0 1 0 150% x 2.75MHz 90Hz
1 0 1 1 167% x 2.75MHz 100Hz
1 1 0 0 200% x 2.75MHz 120Hz
1 1 0 1 217% x 2.75MHz 130Hz
1 1 1 0 233% x 2.75MHz 140Hz
1 1 1 1 250% x 2.75MHz 150Hz

Himax Confidential

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

-P.133-

February, 2010



*HX8347-G(T)

240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver

Himax

6.18 Power control 1 register (PAGEO -1Ah)

RW DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
w 1 *| | + | * | * |BT2|BT1| BTO
R 1 | * | * | * | * |BT2|BTO| BTO

Figure 6.28: Power control 1 register (PAGEO -1Ah)

DATA SHEET V01

BT[2:0]: Switch the output factor of step-up circuit 2 for VGH and VGL voltage
generation. The LCD drive voltage level can be selected according to the
characteristic of liquid crystal which panel used. Lower amplification-of. the step-up
circuit consumes less current and then the power consumption:can.-be reduced.

BT2 | BT1 | BTO | DDVDH| VCL VGH VGL
0 0 0 5.0V -VCI 3DDVDH -VCI1-2DDVDH
0 0 1 5.0V -VCI 3DDVDH -2DDVDH
0 1 0 5.0V -VCI 3DDVDH \/CI-2DDVDH
0 1 1 5.0V -VCI VCI+2DDVDH |+-VCI-2DDVDH
1 0 0 5.0V -VCI VCI+2DDVDH -2DDVDH
1 0 1 5.0V -VCI VCI1+2DDVDH | VCI-2DDVDH
1 1 0 5.0V -VCI 2DDVDH -2DDVDH
1 1 1 5.0V -VCI 2DDVDH -\VVCI-DDVDH
Note: When VCI = 2.8V, DDVDH~TRI=0
BT2 | BT1 | BTO | DDVDH| VCL VGH VGL
Setting Setting
01 0| 0 f8IVA=VCl | [ Nunabited inhabited
0 0 1 6.1V -VCI 3DDYVDH -2DDVDH
0 1 0 6.1V -VCI 3DDVDH VCI-2DDVDH
0 1 1 6.1V -VCI VCI+2DDVDH | -VCI-2DDVDH
1 0 0 6.1V -VCI VCI+2DDVDH -2DDVDH
1 0 1 6.1V -VCI VCI+2DDVDH | VCI-2DDVDH
1 1 0 6.1V -VClI 2DDVDH -2DDVDH
1 1 1 6.1V -VCI 2DDVDH -VCI-DDVDH

Note; When VCI'= 2.8V,-DDVDH_TRI=1
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6.19 Power control 2 register (PAGEO -1Bh)
RW DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

w 1 * * VRH5 | VRH4 | VRH3 | VRH2 | VRH1 | VRHO

R 1 * * VRH5 | VRH4 | VRH3 | VRH2 | VRH1 | VRHO

Figure 6.29: Power control 2 register (PAGEQ -1Bh)

VRHI[4:0]: Specify the VREG1 voltage adjusting. VREG1 voltage is for gamma
voltage setting.VREG1=Decimal(VRH[5:0])x0.05+3.3.

VRH5 | VRH4 | VRH3 | VRH2 | VRH1 | VRHO (DD\\//EE_C';I']Iilzm (DD\\//&I?_%M)
0 0 0 0 0 0 3.30 3.30
0 0 0 0 0 1 3.35 3.35
0 0 0 0 1 0 3.40 3.40
0 0 0 0 1 1 3.45 3.45
0 0 0 1 0 0 3:50 3.50
0 0 0 1 0 1 3.55 3.55
0 0 0 1 1 0 3.60 3.60
0 0 0 1 1 1 3.65 3.65
0 0 1 0 0 0 3.70 3.70
0 1 1 1 0 1 4,75 4.75
0 1 1 1 1 0 4.80 4.80
0 1 1 1 1 1 STOP 4.85
1 0 0 0 0 0 STOP 4.90
1 0 0 0 0 1 STOP 4.95
1 1 0 0 0 0 STOP 5.70
1 1 0 0 0 1 STOP 5.75
1 1 0 0 1 0 STOP 5.80
1 1 0 0 1 1 STOP STOP
1 1 1 0 1 1 STOP STOP
1 1 1 1 1 0 STOP STOP
Internal circuit operations stop. The
1 1 1 1 1 1 gamma voltage can be adjusted from
external VREG1 input.

Note: Internal VREF can be modified by Custom’ s special request. default VREF=4.8 if
DDVDH_TRI=0 and VREF=5.8 if DDVDH_TRI=1
VREG1={Decimal(VRH[5:0])x0.05+3.3 }*(VREF/4.8) if DDVDH_TRI=0.
VREG1={Decimal(VRH[5:0])x0.05+3.3 }*(VREF/5.8) if DDVDH_TRI=1.
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6.20 Power control 3 register (PAGEO -1Ch)

RW DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

w 1 . : * | x| * | AP2| AP1| APO

R 1 . . * | x| * | AP2| AP1| APO

Figure 6.30: Power control 3 register (PAGEO -1Ch)

AP[2:0]: Adjust the amount of current driving for the operational amplifier in the power
supply circuit. When the amount of fixed current is increased, the. LCD driving
capacity and the display quality are high, but the current consumption-is‘increased.
Adjust the fixed current by considering both the display quality and the current
consumption.

AP2 AP1 APO Constant Current of Operational Amplifier
Operation of the operational’amplifier stops
Small

Small

Small

Medium

Medium High

Large

Setting Inhibited

RPIRPIPRPOIOIO|IO
RP|IFPIO|IO(FR|(F,|IO|O
R|IO|IFRP|IOFR|O|F|O

6.21 Power control 4 register (PAGEQ -1Dh)

RW DNC RB7 RB6 RB5 RB4 , RB3 RB2 RB1 RBO

w 1 o I/PI_F | I/PI_F| I/PI_F & N/P_ | N/P_ | N/P_
S02 | S01 | S00 FS02 | FSO01 | FS00
R 1 % I/PI_F| I/PI_F | I/PI_F o N/P_ | N/P_ | N/P_
S02 | S01 | S00 FS02 | FSO01 | FS00

Figure 6.31: Power control 4 register (PAGEO -1Dh)

N/P_FSO0[2:0]:: Set the operating frequency of the step-up circuit 1 and extra step-up
circuit-1-for DDVDH voltage‘generation in Normal / Partial mode.
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I/P1_FSO0[2:0]: Set the operating frequency of the step-up circuit 1 and extra step-up
circuit 1 for DDVDH voltage generation in Idle(8-color) / Partial Idle mode.

For details, please refer to “5.5 Oscillator” section.

Operation Frequency of Step-up Circuit 1

S =t =00 P and E)gra Stgp-up Cri)rcur;t 1

0 0 0 Y4 x H Line Frequency

0 0 1 % x H Line Frequency

0 1 0 1 x H Line Frequency

0 1 1 1.5 x H Line Frequency

1 0 0 2 x H Line Frequency

1 0 1 3 x H Line Frequency

1 1 0 4 x H Line Frequency

1 1 1 8 x H Line Frequency

6.22 Power control 5 register (PAGEO -1Eh)

R/W DNC RB7 RB6 RB5 RB4 <RB3' RB2 RB1 RBO
w 1 - I/PI_F | IIPI_F| I/PI_F o N/P_ | N/P_| N/P_
S§12 | s11 | S10 FS12 | FS11 | FS10

R 1 . I/PI_F | IIPI_F| I/PI_F o N/P_ | N/P_| N/P_

S§12 | s11 | S10 FS12 | FS11 | FS10

Figure 6.32: Power control 5 register (PAGEO -1Eh)

N/P_FS1[2:0]: Set the operating frequency of ‘the step-up circuit 2 and 3 for VGH,
VGL and VCL voltage generation.in Normal./ Partial mode.

I/P1_FS1[2:0]: Set the-operating frequency of the step-up circuit 2 and 3 for VGH,
VGL and VCL voltage generation in-ldle(8-color) / Partial Idle mode.

For details, please refer to “5.5 - Oscillator” section.

FS12 FS11 FS10 Operation Freg?eeprlﬁ)r/)cgiitji??p Circuit 2 ,
0 0 0 % x H Line Frequency
0 0 1 % x H Line Frequency
0 1 0 1 x H Line Frequency
0 1 1 1.5 x H Line Frequency
1 0 0 2 x H Line Frequency
1 0 1 3 x H Line Frequency
1 1 0 4 x H Line Frequency
1 1 1 8 x H Line Frequency

Note: Ensure that the operation frequency of step-up circuit 1 = step-up circuit 2
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6.23 Power control 6 register (PAGEO -1Fh)

RW DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

DDV

w 1 il IS PON| DK | XDK | DH_T| STB
RI
DDV

R 1 I PON| DK | XDK | DH_T| STB
RI

Figure 6.33: Power control 6 register (PAGEO -1Fh)

PON: Specify on/off control of step-up circuit 2 for VCL, VGL voltage generation.
For detail, see the Power On/Off Setting Flow.

PON Operation of Step-up Circuit 2
0 OFF
1 ON

DK: Specify on/off control of step-up circuit 1 for DDVDH voltage generation. For
detail, see the Power Supply Setting Sequence.

DK Operation of Step-up Circuit 1
0 ON
1 OFF

STB: When STB = ‘1’, the HX8347-G into, the standby mode, where all display
operations stop, suspend all the .internal operations- including the internal R-C
oscillator. During the standby mode, ‘only the following process can be executed. For
details, please refer to STB mode flow.

a.Start the oscillation
b.Exit the Standby mode (STB =*“0") ,

In the standby mode; the GRAM data and register content are retained.

XDK, DDVDH' TRI: Specify the ratio of step-up circuit for DDVDH voltage generation.

DDVDH TRI XDK Step-up Circuit 1 Capacitor Connection Pins Used
0 0 2 x VCI C11P, C11IN
0 1 2 x VCI C11P, C11N, C12P, C12N
1 0 3 x VCI C11P, C11N, C12P, C12N
1 1 Setting inhabited Setting inhabited

VCOMG: When VCOMG = ‘1’, VCOML voltage can output to negative voltage (1.0V ~
VCL+0.5V). When VCOMG = ‘0’, VCOML outputs GND and VML[7:0] setting are
invalid. Then, low power consumption is accomplished.

GASEN: This stands for abnormal power-off monitor function when the power is off.
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6.24 Read data register (PAGEO -22h)
R/IW RS RB17 RB16 RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
w 1 WD | WD | WD | WD (WD | WD | WD (WD | WD | WD | WD | WD | WD | WD | WD WD | WD | WD
17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
= 1l 1 RD [RD [RD [RD [RD [RD [RD[RD [RD [RD [RD[RD [RD [RD [ RD [ RD [ RD [ RD
177 |16 |15 |14 [ 13 |12 (11 [10]| 9 | 8 | 7|6 |5 |4 |3 |2]|1]0

Figure 6.34: Read data register (PAGEO -22h)

WDI[17:0] : Transforms the data into 18-bit bus before written to GRAM through the
write data register (WDR). After a write operation is issued, the address is
automatically updated according to the AM and I/D bits.

RD[17:0]: Read 18-bit data from GRAM through the read data register (RDR). When
the data is read by microcomputer, the first-word read immediately after the GRAM
address setting is latched from the GRAM to the internal read-data latch. The data on
the data bus (D17-0) becomes invalid and the second-word-read-is normal.
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6.25VCOM control 1~3 register (PAGEO -23~25h)

R/W  DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
W 1 VMF | VMF | VMF | VMF | VMF | VMF | VMF | VMF

7 6 5 4 3 2 1 0
R 1 VMF | VMF | VMF | VMF | VMF | VMF | VMF | VMF

7 6 5 4 3 2 1 0

Figure 6.35: Vcom control 1 register (PAGEOQ -23h)

R/W  DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 _RBO
W 1 VMH| VMH | VMH | VMH | VMH | VMH | VMH | VMH

7 6 5 4 3 2 1 0
R 1 VMH| VMH | VMH | VMH | VMH | VMH | VMH | VMH

7 6 5 4 3 2 1 0

Figure 6.36: Vcom control 2 register (PAGEQ«=24h)

R/W  DNC RB7 RB6 RB5 RB4 /RB37-“RB2 RB1+ RBO
W 1 VML | VML | VML | VML | VML | VML | VML | VML

7 6 5 4 3 2 1 0
R 1 VML | VML | VML | VML | VML | VML | VML | VML

7 6 5 4 3 2 1 0

This command is used to set'VCOM-Voltage. include VCOM

Voltage
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VMH[7:0]: Set the VCOMH voltage (High level voltage of VCOM). VCOM High
voltage = Decimal(VMH][7:0])x0.015+2.5.

VMH7 | VMH6 | VMH5 | VMH4 | VMH3 | VMH2 | VMH1 | VMHO Vel Vet
(DDVDH_TRI=0) (DDVDH_TRI=1)
0 0 0 0 0 0 0 0 2.500 2.500
0 0 0 0 0 0 0 1 2.515 2.515
0 0 0 0 0 0 1 0 2.530 2.530
0 0 0 0 0 0 1 1 2.545 2.545
0 0 0 0 0 1 0 0 2.560 2.560
0 0 0 0 0 1 0 1 2.575 2.575
1 0 0 1 0 0 1 1 4.705 4.705
1 0 0 1 0 1 0 0 4.720 4.720
1 0 0 1 0 1 0 1 4.735 4.735
1 0 0 1 0 1 1 0 4.750 4.750
1 0 0 1 0 1 1 1 4.765 4.765
1 0 0 1 1 0 0 0 4.780 4.780
1 0 0 1 1 0 0 1 4.795 4.795
1 0 0 1 1 0 1 0 4.800 4.810
1 0 0 1 1 0 1 1 4800 4.825
1 0 0 1 1 1 0 0 4.800 4.840
1 0 0 1 1 1 0 1 4:800 4.855
. . . . . \ . 4.800 .

1 1 0 0 1 0 0 0 4.800 5.800

. . . . . : . : 4.800 5.800
1 1 1 1 1 1 1 0 4.800 5.800
1 1 1 1 1 1 1 1 Setting inhibited

Note: Internal VREF can be modified by customer’sreq | uest. default VREE=4.8 if DDVDH_TRI=0, and VREF=5.8 if

DDVDH_TRI=1

VCOMH= {Decimal(VMH[7:0])x0.015+2.5 }*(VREF/4.8) if DDVDH_TRI=0
VCOMH= {Decimal(VMH[7:0])x0.015+2:5 }*(VREF/5.8) if DDVDH, TRI=1

VML[7:0]: Set the VCOML voltage (Low.level voltage of VCOM). VCOM Low voltage
= Decimal(VML[7:0])x0.015-2.5.

VML7 | VML6 | VML5 | VML4 | VML3 | VML2 | VML1 | VMLO VCOML
0 0 0 0 0 0 0 0 -2.500
0 0 0 0 0 0 0 1 -2.485
0 0 0 0 0 0 1 0 -2.470
0 0 0] 0 0 1 0 1 -2.455
1 0 1 0 0 0 1 1 -0.055
1 0 1 0 0 1 0 0 -0.040
1 0 1 0 0 1 0 1 -0.025
1 0 1 0 0 1 1 0 -0.010
1 0 1 0 0 1 1 1 VSS
1 1 1 1 1 1 1 1 VSS
Note: Internal VREF can be modified by customer’'s req  uest. default VREF=4.8 if

DDVDH_TRI=0 and VREF=5.8 if DDVDH_TRI=1

VCOML= { Decimal( VML[7:0])x0.015-2.5 }*(VREF/4.8) if DDVDH_TRI=0,

VCOML= { Decimal (VML[7:0])x0.015-2.5 }*(VREF/5.8) if DDVDH_TRI
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DATA SHEET V01

VMF[7:0]: Set the VCOM offset voltage. VMH+1d/VML+1d means VMH/VML from
original setting move up one step (15mV). VMH-1d/VML-1d means VMH/VML from
original setting move down one step (15mV)

VMF[7:0] VCOMH VCOML
0 “VMH” — 128d “WMH" — 128d
1 “VMH’ — 127d “VMH’ — 127d
2 “VMH’ — 126d “VMH’ — 126d
3 “VMH’ — 125d “VMH’ — 125d
126 “VMH’ = 2d “VMH’ = 2d
127 “VMH’ — 1d “VMH" — 1d
128 “VMH" VML
129 “VMH" + 1d “VMH" + 1d
130 “VMH" + 2d “VMH+ 2d
254 “VMH” + 126d “VMH" £ 126d
255 “VMH” + 127d “VMH * 127d

Note: VMH[7:0]-128+VMF[7:0]>=0 and VML[7:0]-128+VMF[7:0]>=0
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6.26 Display control 1 register (PAGEO -26h~R28h)

RW DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
W 1 * * * * | ISC3 | ISC2 | ISC1 | ISCO
R 1 * * * * | ISC3 | ISC2 | ISC1| ISCO

Figure 6.38: Display control 1 register (PAGEO -26h )

RW DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
w 1 PT1 | PTO PIV ng * |« | pTG| REF
R 1 PT1 | PTO PIV ng * |+ | pTG| REF

Figure 6.39: Display control 2 register (PAGEO -27h. .9

RW DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1. RB0O
W 1 * * |GON| DTE | D1 DO * *
R 1 * * |GON| DTE | D1 DO 0 0

Figure 6.40: Display control 3 register (PAGEO -28h/"_)

ISC[3:0]: Specify the scan cycle of gate driver. when REF = *1"in

DATA SHEET V01

non-display area.

Then scan cycle is set to an odd number-from 0~31.The polarity is inverted every

scan cycle.

ISC3 | ISC2 ISC1 | ISCO Scan Cycle frm = 60HZz
0 0 0 0 1 frame 17ms
0 0 0 1 5 frames 83ms
0 0 1 0 9 frames 150ms
0 0 1 1 13 frames 217ms
0 1 0 0 17 frames 283ms
0 1 0 1 21 frames 350ms
0 1 1 0 25 frames 417ms
0 1 1 1 29 frames 483ms
1 0 0 0 33 frames 550ms
1 0 0 1 37 frames 616ms
1 0 1 0 41 frames 683ms
1 0 1 1 45 frames 750ms
1 1 0 0 49 frames 816ms
1 1 0 1 53 frames 883ms
1 1 1 0 57 frames 950ms
1 1 1 1 Setting inhibited

REF: Refresh display in non-display area in Partial mode enable bit.
REF = ‘0’: Refresh display operation is disabling.
REF = ‘1": Refresh display operation is enabling.
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PTG: Specify the scan mode of gate driver in non-display area.

PTG Gate Outputs in Non-display Area

0 Normal Drive
1 Fixed VGL

PTV[1:0]: Specify the scan mode of VCOM in non-display area.

PTV1 | PTVO | VCOM Outputs in Non-display Area
0 0 Normal Drive
0 1 Fixed to VCOML
1 0 Fixed to GND
1 1 Setting Inhibited

PT[1:0] : Specify the Non-display area source output in partial display mode.

Source Output Level
Display area Non-display Area
REV_panel GRAM PT1-0=(0,*) PT1-0=(1,0) PT1-0=(1,1)
- Data VCOM =/VCOM =|VCOM = VCOM =| VCOM = | VCOM = | VCOM |VCOM =
‘L “H” “L” “H” ‘L “H” ="“L" “H”
1 18'h0000 | V63P VON
(Normally : : : V63P VON VSSD VSSD Hi-z Hi-z
Black Panel) | 18'h3FFF VOP V63N
0 18'h0000 VOP V63N
(Normally : : : V63P VON VSSD VSSD Hi-z Hi-z
White Panel) | 18'h3FFF | V63P VON

D[1:0]: When D1="1", display.is-on; when D1=0" display is off. When display is off,
the display data is retained in the GRAM, and can be instantly displayed by setting D1
= ‘1’. When D1='0’, the display is _off-with.the entire source outputs are set to the
VSSD level. Because of this, the HX8347-G can control the charging current for the
LCD with AC driving. Control the display. on/off while control GON and DTE.

When D[1:0]="01’, the internal display of the HX8347-G is performed although the
actual display.is off. When-D[1:0]= ‘00’, the internal display operation halts and the

display is off.
D1 | DO | Source Output HX8347-G Intemnal Gate-Driver Control Signals
Display Operations

0 0 VSSD Halt Halt

0 1 VSSD Operate Operate

1 0 =PT(0,0) Operate Operate

1 1 Display Operate Operate
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GON, DTE:
GON DTE Gate Output
0 X VGH
1 0 VGL
1 1 VGH/VGL
PT1|PTO |REF ISC[3:0] Source Output VCOM Output | Gate Output
Black Display
i (REV_PANEL =‘1") . -
0 X X White Display Normal Driving | Normal Driving
(REV_PANEL ='0")
0 - GND PTV[1:0] PTG
Non-refresh GND PTV[1:0] PTG
cycle
1 0 1 Black Display
(REV_PANEL = 1) o -
Refresh cycle White Display Normal Driving | Normal Driving
(REV_PANEL ='0")
0 - Hi-z PTV[1:0] PTG
Non-refresh Hi-z PTV[1:0] PTG
cycle
1 1 1 Black Display.
(REV_PANEL = '17) \ -
Refresh cycle White Display Normal Driving.| Normal Driving
(REV ‘PANEL = ‘0"
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6.27 Frame control register (PAGEO -29h~R2Ch)

R/W DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
W 1 I/IP_R|I/IP_R|I/P_R|I/P_R| NP_| NP_| NP_| NP_
TN3 | TN2 | TN1 | TNO | RTN3 | RTN2| RTN1| RTNO

N/P_
R 1 IP_R|I/IP_R|IP_R|IP_R| NP_ RTN N/P_ | N/P_
TN3 | TN2 | TN1 | TNO | RTN3 9 RTN1| RTNO

Figure 6.41: Frame control 1 register (PAGEO -29h)

RW DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
- : . . luP_ e |, . | NP_| NIP_
DIV1 | DIVO DIV1 | DIVO
5 ; . . L uP_up_ |, . | NP_| NIP_
DIV1 | DIVO DIV1 | DIVO

Figure 6.42: Frame control 2 register (PAGEO -2Ah)

RW DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

N/P_ | N/P_| N/P_| N/P | N/P_ | N/P_ | N/P_| N/P_

w 1 DUM | DUM | DUM | DU | DUM | DUM | DUM | DUM
7 6 5 M4 3 2 1 0

N/P_ | N/P_| N/P_| N/P | N/P_| N/P_| N/P_| N/P_

R 1 DUM | DUM | DUM | DU | DUM | DUM | DUM | DUM
7 6 5 M4 3 2 1 0

Figure 6.43: Frame control 3 register (PAGEO -2Bh)

R/W  DNC RB7 RB6 RB5 (RB4. RB3-" RB2 RB1 [ RB0

VPL_ | UPL_ | UPI_| Pl | UPI_ | I/PI_ | I/PI_| I/PI_

w 1 DUM | DUM | DUM | _DU | DUM | DUM | DUM | DUM
7 6 5 M4 3 2 1 0

I/PL_ | /PI_ | /PL_ | /Pl | UPI_| I/PI_ | I/PI_ | I/PI_

R 1 DUM | DUM | DUM | _DU | DUM | DUM | DUM | DUM
7 6 5 M4 3 2 1 0

Figure 6.44: Frame control 4 register (PAGEO -2Ch)

N/P_DIV[1:0]: Specify the division ratio of internal clocks in Normal / Partial mode for
internal operation. When used internal (clock for the display operation, frame
frequency can be adjusted-with the N/P_RTN[3:0] bits (1H period clock cycle),

N/P_DIV[1:0], and N/P- DUM[7:0] ‘bits.

I/P1_DIV[1:0]: Specify-the division-ratio of internal clocks in Idle (8-color) / Partial Idle
mode for internal operation. When used internal clock for the display operation, frame
frequency can- be adjusted  with the I/PI_RTN[3:0] bits(1H period clock cycle),

I/P1_DIV[1:0];-and I/PI_DUM[7:0] bits.

DIV1 DIVO Division Ratio Internal Display Operation Clock Frequency
0 0 1 fosc/1
0 1 2 fosc /2
1 0 4 fosc/ 4
1 1 8 fosc /8

Note: fosc = R-C oscillation frequency
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N/P_RTNI[3:0]: Specify clock number of one line period in Normal / Partial mode for
internal operation.

I/P1_ RTN[3:0]: Specify clock number of one line period in Idle (8-color) / Partial Idle
mode for internal operation.

Clock cycles=1/internal operation clock frequency(fosc)

RTN([3:0] Clock nqmber RTN([3:0] Clock nqmber
per Line per Line
4’b0000 124 4’h1000 132
4’b0001 125 4’h1001 133
4’b0010 126 4’1010 134
4’b0011 127 4’'h1011 135
4’hb0100 128 4’h1100 136
4’h0101 129 4’h1101 137
4’h0110 130 4’'h1110 138
4’'h0111 131 4'h1111 139

N/P_DUM][7:0]: Specify dummy line number in blanking-area of one‘frame in Normal /
Partial mode for internal operation.

I/P1_DUM[7:0]: Specify dummy line number.in blanking area of one frame in Idle
(8-color) / Partial Idle mode for internal operation.

DUM[7:0] Line Number in Blanking Period

oood Setting Inhibited

001d Setting Inhibited

002d 2

003d 3

004d 4

190d 190

others Setting Inhibited

Formula for.the Frame Frequeney during internal dis play mode:
Frame frequency = fosc/(‘\RTN x DIV x (320+DUM) ) [Hz]
fosc: RC oscillation frequency
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6.28 Cycle control register (PAGEO -2Dh~R2Eh)
RW DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
w 1 GDO | GDO | GDO | GDO | GDO | GDO | GDO | GDO
N7 | N6 | N5 | N4 | N3 | N2 | N1 | NO
R 1 GDO | GDO | GDO | GDO | GDO | GDO | GDO | GDO
N7 | N6 | N5 | N4 | N3 | N2 | N1 | NO
Figure 6.45: Cycle control register 1 (PAGEO -2Dh)
RW DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
w 1 GDO | GDO | GDO | GDO | GDO | GDO | GDO | GDO
F7 | F6 | F5 | F4 | F3 | F2 | F1 | FO
R 1 GDO | GDO | GDO | GDO | GDO | GDO | GDO | GDO
F7 | F6 | F5 | F4 | F3 | F2 | F1 | FO
Figure 6.46: Cycle control register 2 (PAGEO -2Eh)
- 1- Line Period .
S1- S720‘ Source Output Period L
CGOON,, GDOF

[
-

Gate Output Period

VCOM | |

GN) | |

Nth.Gate Output Period

G(N+1) | |

N+1 th Gate Output Period

AA

GDON][7:0]: Specify the valid gate output start time in 1-line driving period. The period
time value is defined as SYSCLK number in internal clock display mode. The period
time value.is defined as  DOTCLK number in 18/16-bit bus width RGB display mode
and is‘defined as DOTCLK/3 number in 6-bit bus width RGB display mode. (Please
note that-the setting “00h?, “01h”, “02h” is inhibited).

GDOF[7:0]: Specify the gate output end time in 1-line driving period. The period time
value is defined as SYSCLK number in internal clock display mode. The period time
value is defined as DOTCLK number in 18/16-bit bus width RGB display mode and is
defined as DOTCLK/3 number in 6-bit bus width RGB display mode.

(Please note that the GDON[7:0] + 1< GDOF[7:0] < RTN-1).
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6.29 Display inversion register (PAGEO -2Fh)

RW DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
- : P PP, NP NP NP
NW2 | NW1 | NWO NW2 | NW1 | NWO
5 ; L lwP PP, NP NP NP
NW2 | NW1 | NWO NW2 | NW1 | NWO

Figure 6.47: Cycle control register (PAGEO -2Fh)

N/P_ NWIJ2:0]: Specify LCD driving inversion type in Normal/ Partial mode.

I/P1_NWI2:0]: Specify LCD driving inversion type in Idle / Partial Idle‘'mode.

NW[2:0]

LCD Driving Inversion Type

od

Frame inversion

1d

1-line inversion

2d

2-line inversion

3d

3-line inversion

6d

6-line‘inversion

7d

7-line‘inversion
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6.30 RGB interface control register (PAGEO -31h~R34 h)

RW DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

* * * * * * RCM | RCM
w 1 1] o
R 1 ol o o o o] o R?M RgM

Figure 6.48: RGB interface control register (PAGEO  -31h)

RW DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

w 1 * * * * | DPL | HSPL| VSPL | EPL

R 1 0 0 0 * DPL | HSPL | VSPL | EPL

Figure 6.49: RGB interface control register (PAGEO , -32h)

RW DNC RB7 RB6 RB5 RB4 RB3 RB2 RBi1. "RB0

W 1 HBP7 | HBP6 | HBP5 | HBP4 | HBP3 | HBP2 | HBP1 | HBPO

R 1 HBP7 | HBP6 | HBP5 | HBP4 | HBP3 | HBP2 | HBP1 | HBPO

Figure 6.50: RGB interface controlregister (PAGEO  -33h)

RW DNC RB7 RB6 RB5 ‘RB4 'RB3 RB2 RB1. RBO

w 1 HBP9 | HBP8 | VBP5 | VBP4 | VBP3 | VBP2 | VBP1 | VBPO

R 1 HBP9 | HBP8 | VBP5 | VBP4 | VBP3 | VBP2 | VBP1 | VBPO

Figure 6.51: RGB interface control register (PAGEO  -34h)

This command is used to set RGB interface related register

RCM[1:0]: RGB and MCU interface select.

RCM1 | RCMO Interface Select
0 X System Interface'”)
1 0 RGB Interface(1) (VS+HS+DE)
1 1 RGB Interface(2) (VS+HS)

Note: (1) As RCM[1:0)bit be written, the external pin RCM[1:0] control is invalid.

EPL: Specify the polarity of ENABLE signal in RGB interface mode. EPL="1", the
ENABLE signal is High active; EPL=0, the ENABLE signal is Low active.

EPL ENABLE pin Display image Operation
0 High Enable Write data to D17-0
0 Low Disable Disable
1 High Disable Disable
1 Low Enable Write data to D17-0

VSPL: The polarity of VSYNC pin. When VSPL="0’, the VSYNC signal is Low active.
When VSPL=1, the VSYNC signal is High active.
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HSPL: The polarity of HSYNC pin. When HSPL="0’, the HSYNC signal is Low active.
When HSPL=1, the HSYNC signal is High active.

DPL: The polarity of DOTCLK pin. When DPL="0’, the data is latched by the chip on
the rising edge of DOTCLK signal. When DPL="1", the data is latched by the chip on

the falling edge of DOTCLK signal.

HBP and VBP are used to set vertical and horizontal back porch control in RGB I/F
mode 2 (RCM[1:0]=‘11") (RGB I/F mode 1 is using DE signal as data enable signal)

HBP[9:0] : Set the delay period from falling edge of HSYNC signal to first valid data in

RGB I/F mode 2

HBP[9:0] No. of Clock Cycle of DOTCLK

00d Setting Inhibited
01d Setting Inhibited
02d 2
03d 3
04d 4

1021d 1021

1022d 1022

1023d Setting.Inhibited

VBP[5:0] : Set the delay period from falling-edge of VSYNC signal to first valid line in

RGB I/F mode 2

VBP[5:0] No. of Clock Cycle of HSYNC

00d Setting Inhibited

01d Setting‘Inhibited

02d 2

03d 3

04d 4

125d 125

126d 126

127d Setting Inhibited
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6.31 Panel characteristic control register (PAGEOQO -  36h)

RW DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

W 1 * * * . SS_PA | GS_PA | REV_P | BGR_P
NEL NEL ANEL ANEL

R 1 * * * o SS_PA | GS_PA | REV_P | BGR_P
NEL NEL ANEL ANEL

Figure 6.52: Panel characteristic control register (PAGEO -36h)

This command is internal use for display panel setting.
REV_PANEL: The source output data polarity selected.

‘0’: normally white panel.

‘1’: normally black panel.

BGR_PANEL: The color filter order direction selected.

‘0: S1:S2:S3="R"’G"’B’

‘1": S1:S2:S3="B"’G"'R’

GS_PANEL: The gate driver output shift direction selected.
‘0": G1->G320

‘1": G320>G1

SS_PANEL: The source driver output shift direction-selected.

‘0": S720->S1
‘1": S1->S720
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6.32 OTP register (PAGEO -38h ~ R3Ah)

RW DNC D7 D6 D5 D4 D3 D2 D1 DO
OTP | OTP OTP OTP OTP | OTP OTP OTP
W 1 _PT _PT _VR _VR _PO _oT _PP _PwW
M1 MO ADJ1 | ADJO R PEN | ROG E

OTP | OTP | OTP | OTP | OTP | OTP | OTP | OTP
R 1 PT | PT| VR| VR | _PO | _OT | _PP | _PW
M1 MO | ADJ1 | ADJO R PEN | ROG E

Figure 6.53: OTP command 1 (PAGEO -38h)

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

. . . . . oTP | OTP | OTP
w 1 _YA2 | _YA1 | _YAO

R 1 * * * * * OTP | OTP | OTP
_YA2 | _YA1 | _YAO

Figure 6.54: OTP command 2 (PAGEO -39h)

R/W RS D7 D6 D5 D4 D3 D2 D1~ DO

w 1 * * * OTP | OTP | OTP [ OTP | OTP
_XA4 | XA3 | _XA2 | _XA1 | _XA0

R 1 . . . | ot | otp| oTP | OTP | OTP
xA4 | _xA3 | xa2 | xat1 | _xa1

Figure 6.55: OTP command 3.(PAGEO0~3Ah)

R/W RS D7 D6 D5 D4 D3 D2 D1 DO
OTP | OTP | OTP | OTP | OTP | OTP | OTP | OTP
R 1 DAT | DAT | DAT | DAT | DAT | DAT | DAT | DAT
A7 A6 A5 Ad A3 A2 Al AQ

Figure 6.56: OTP.command 3 (PAGEO -3Bh)

This command is used to set the OTP related setting. Please see OTP flow for
detailed use.

OTP_POR: for OTP read/write timing.control

OTP_OTPEN: 1'blto'select 6.5V for OTP write operation.

OTP_PPROG: 1'bl to turn-en OFP write mode.

OTP_PWE: 1’b1 to write OTP.

OTP_XA[4:0]; OTP_YA[2:0]: Select OTP writes address

OTPDATA[7:0]; Read OTP data. When user want read OTP data, must set OTP
index first and then set OTP_POR=1. After this user can get OTP data from
OTPDATA[7:0]

OTP_TMJ1:0]: OTP Test mode register, In-house use.

OTP_VRADJ[1:0]: OTP VPP2 adjusts register, In-house use.
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*HX8347-G(T)

240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver

6.33 CABC control 1~4 register (PAGEO -3Ch~3Fh)

R/W  DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

W 1 DBV | DBV | DBV | DBV | DBV | DBV | DBV | DBV
7 6 5 4 3 2 1 0

R 1 DBV | DBV | DBV | DBV | DBV | DBV | DBV | DBV
7 6 5 4 3 2 1 0

Figure 6.57: CABC control 1 register (PAGEO -3Ch)

R/W  DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

BCT

W 1 * * RL * DD BL * *
BCT

R 1 0 0 RL 0 DD BL 0 0

Figure 6.58: CABC control 2 register (PAGEO -3Dh)

R/W  DNC RB7 RB6 RB5 RB4 RB3/.-RB2.RB1 RBO

W 1 * * * * * * C1l Cco

R 1 0 0 0 0 0 0 C1 Co

Figure 6.59: CABC control 3 register (PAGEQ -3Eh)

R/W  DNC RB7 RB6/ '\RB5 RB4 RB3.__RB2 RB1 RBO

W 1 CMB | CMB| CMB | CMB | CMB | CMB | CMB | CMB
7 6 5 4 3 2 1 0

R 1 CMB | CMB| CMB | CMB | CMB | CMB | CMB | CMB
7 6 5 4 3 2 1 0

Figure 6.60: CABC control4 register (PAGEO -3Fh)

These commands-are used to.set CABC parameter

DBV[7:0]:“ The: backlight PWM pulse output duty is equal to DBV[7:0]/255 x
CABC_duty.

BCTRL:Backlight Control Block On/Off, This bit is always used to switch brightness
for display.

‘0’ = Off (Equal to DBV[7:0] = ‘00h’)

‘1’ = On (Brightness registers are active.)

DD: Display Dimming (Only for manual brightness setting)
‘0’: Display Dimming is off.
‘1’: Display Dimming is on.

BL: Backlight Control On/Off

‘0’ = Off (Completely turn off backlight circuit. Control lines must be low. )
‘7’ =0n
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Dimming function is adapted to the brightness registers for display when bit BCTRL is
changed at DD=1, e.g. BCTRL: 0 -> 1 or 1-> 0.

*HX8347-G(T)

240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver

When BL bit change from “On” to “Off”, backlight is turned off without gradual
dimming, even if dimming-on (DD=1) are selected.

C[1:0]: This command is used to set parameters for image content based adaptive
brightness control functionality.

There is possible to use 4 different modes for content adaptive image functionality,
which are defined on a table below.

C1 CO Function Note
0 0 Off -
0 1 User Interface Image

1 0 Still Picture

1 1 Moving Image

CMBJ7:0]: This command is used to set the minimum brightness value of the display
for CABC function.

In principle relationship is that 0O0Oh value means.the lowest brightness for CABC and
FFh value means the highest brightness for. CABC.
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240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver
6.34 Gamma control 1~35 register (PAGEO -40h~5Dh)
R/W  DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
w 1 * %+ | VRP | VRP| VRP | VRP | VRP | VRP
05 04 03 02 01 00
R 1 0 0 VRP | VRP | VRP | VRP | VRP | VRP
05 04 03 02 01 00
Figure 6.61: Gamma control 1 register (PAGEO -40h)
RW DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
W 1 * + | VRP | VRP| VRP | VRP | VRP | VRP
15 14 13 12 11 10
R 1 0 0 VRP | VRP | VRP | VRP | VRP | VRP
15 14 13 12 11 10
Figure 6.62: Gamma control 2 register (PAGEO -41h)
R/W  DNC RB7 RB6 RB5 RB4 RB3 /RB2 RB1 RBO
w 1 * %+ | VRP | VRP| VRP | VRP | VRP | VRP
25 24 23 22 21 20
R 1 0 0 VRP | VRP | VRP | VRP | VRP | VRP
25 24 23 22 21 20
Figure 6.63: Gamma contral 3.register (PAGEO.-42h)
RW DNC RB7 RB6/ (RB5 RB4 RB3 RB2 RB1 RBO
W 1 * + | VRP | VRP| VRP | VRP | VRP | VRP
35 34 33 32 31 30
R 1 0 0 VRP | VRP | VRP | VRP | VRP | VRP
35 34 33 32 31 30
Figure 6.64: Gamma control 4 register (PAGEO -43h)
R/W [/ ~DNC RB7 .RB6 RB5 RB4 RB3 RB2 RB1 RBO
w 1 * %+ | VRP | VRP| VRP | VRP | VRP | VRP
45 44 43 42 41 40
R 1 0 0 VRP | VRP | VRP | VRP | VRP | VRP
45 44 43 42 41 40
Figure 6.65: Gamma control 5 register (PAGEOQ -44h)
RW DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
W 1 * + | VRP | VRP| VRP | VRP | VRP | VRP
55 54 53 52 51 50
R 1 0 0 VRP | VRP | VRP | VRP | VRP | VRP
55 54 53 52 51 50
Figure 6.66: Gamma control 6 register (PAGEO -45h)
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RW DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
W ’ + | PRP | PRP | PRP | PRP | PRP | PRP | PRP
06 | 05 | 04 | 03 | 02 | 01 | 00
B . o | PRP| PRP | PRP | PRP | PRP | PRP | PRP
06 | 05| 04 | 03| 02 | 01 | 00

Figure 6.67: Gamma control 7 register (PAGEO -46h)

R/W  DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

W 1 « | PRP | PRP| PRP| PRP | PRP | PRP | PRP
16 | 15 | 14 | 13 | 12 | 11 | 10
R ’ o | PRP | PRP| PRP | PRP| PRP | PRP PRP
16 | 15 | 14 | 13 | 12 | 11 | 10

Figure 6.68: Gamma control 8 register (PAGEO -47h)

R/W  DNC RB7 RB6 RB5 RB4 RB3 RB2,RB1.__RBO

W ] « | « | « |pxp|Pkr| PrP | PkP | PKP
04 | 03 02| o1 | 00
PKP | PKP | PKP | PKP | PKP
R 1 0 0 10 F5s | 03| 02/ 01| 00

Figure 6.69: Gamma control 9 register (PAGEO -48h)

R/W DNC RB7 RB6 RB5/RB4“ RB3_RB2 RB1. RBO

W ] « | « | « |pxplpeke| kP! PkP | PKP
14 13 12 11| 10
PKP | PKP | PKP | PKP | PKP
R 1 0 0 1 0 Ty 3] 12| 11| 10

Figure 6.70: Gamma control/10 register (PAGEO -49h)

R/W  DNC RB7 RB6_ <RB5 RB4 RB3 RB2 RB1 RBO

W ] « | « | « |Pkp|pPkr| kP | PkP | PKP
24 | 23 | 22| 21 | 20
PKP | PKP | PKP | PKP | PKP
R 1 0 1 0 1 0 1oy 23| 22| 21| 20

Figure 6:71: Gamma control 11 register (PAGEQ -4Ah)

R/W DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

W 1 « |« | « | PkP|PkP|PKP| PKP | PKP
34 | 33 | 32 | 31 | 30
pkp | PP | PKP | PKP | PKP

R 1 O 1 0 1 0 |34 33| 32| 31| 30

Figure 6.72: Gamma control 12 register (PAGEO -4Bh)
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240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver
R/W  DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
w 1 * * * PKP | PKP | PKP | PKP | PKP
44 43 42 41 40
PKP | PKP | PKP | PKP | PKP
R 1 0 1 0 1 0 1 us| 43| 42| 41| 40
Figure 6.73: Gamma control 13 register (PAGEO -4Ch)
R/W  DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
W 1 * # | VRN | VRN | VRN | VRN | VRN | VRN
05 04 03 02 01 00
R 1 0 0 VRN | VRN | VRN | VRN | VRN | VRN
05 04 03 02 01 00
Figure 6.74: Gamma control 14 register (PAGEO -50h)
R/W  DNC RB7 RB6 RB5 RB4 RB3 RB2,RB1. RBO
w 1 * %« | VRN | VRN | VRN | VRN | VRN | VRN
15 14 13 12 11 10
R 1 0 0 VRN | VRN | VRN | VRN | VRN | VRN
15 14 13 12 11 10
Figure 6.75: Gamma control 15 register (PAGEO -51h)
R/W DNC RB7 RB6 RB5/'RB4“ RB3 _RB2 RB1' RB0O
W 1 * # | VRN | VRN | VRN | VRN | VRN | VRN
25 24 23 22 21 20
R 1 0 0 VRN | VRN | VRN | VRN | VRN | VRN
25 24 23 22 21 20
Figure 6.76: Gamma control/16 register (PAGEO -52h)
R/W  DNC RB7 RB6. -RB5 RB4 RB3 RB2 RB1 RBO
W 1 * %« | VRN | VRN | VRN | VRN | VRN | VRN
35 34 33 32 31 30
R 1 0 0 VRN | VRN | VRN | VRN | VRN | VRN
35 34 33 32 31 30
Figure 6:77: Gamma control 17 register (PAGEOQ -53h)
R/W DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
W 1 * # | VRN | VRN | VRN | VRN | VRN | VRN
45 44 43 42 41 40
R 1 0 0 VRN | VRN | VRN | VRN | VRN | VRN
45 44 43 42 41 40
Figure 6.78: Gamma control 18 register (PAGEOQ -54h)
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R/W DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
w 1 * # | VRN | VRN | VRN | VRN | VRN | VRN
55 54 53 52 51 50
R 1 0 0 VRN | VRN | VRN | VRN | VRN | VRN
55 54 53 52 51 50
Figure 6.79: Gamma control 19 register (PAGEO -55h)
R/W  DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
w 1 # |PRN | PRN| PRN| PRN | PRN | PRN | PRN
06 05 04 03 02 01 00
R 1 0 PRN | PRN | PRN | PRN | PRN | PRN | PRN
06 05 04 03 02 01 00
Figure 6.80: Gamma control 20 register (PAGEO -56h)
RW DNC RB7 RB6 RB5 RB4 RB3 RB2'RB1' RBO
w 1 # |PRN | PRN| PRN| PRN | PRN | PRN | PRN
16 15 14 13 12 11 10
R 1 0 PRN | PRN | PRN | PRN | PRN | PRN | PRN
16 15 14 13 12 11 10
Figure 6.81: Gamma control 21 register (PAGEQ-57h)
R/W  DNC RB7 RB6 _RB5 “RB4 RB3 " RB2--RB1 RBO
W 1 * * % | PKN| PKN | PKN | PKN | PKN
04 03 02 01 00
PKN | PKN | PKN | PKN | PKN
R 1 0 1 0 0 1 04 03| 02 o1 | 00
Figure’6.82:-Gamma control 22 register (PAGEO -58h)
R/W DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
w 1 * * % | PKN | PKN | PKN | PKN | PKN
14 13 12 11 10
PKN | PKN | PKN | PKN | PKN
R 1 0 1 0 1 0 yg | 13| 12| 11| 10
Figure 6.83: Gamma control 23 register (PAGEO -59h)
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DATA SHEET V01
RW DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
w 1 * * % | PKN | PKN | PKN | PKN | PKN
24 23 22 21 20
PKN | PKN | PKN | PKN | PKN
R 1 0 1 0 1 0 ) og| 23| 22| 21| 20
Figure 6.84: Gamma control 24 register (PAGEO -5Ah)
R/W DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
w 1 * * % | PKN | PKN | PKN | PKN | PKN
34 33 32 31 30
PKN | PKN | PKN | PKN | PKN
R 1 0 1 0| 0 '3 | 33| 32| 31| 30
Figure 6.85: Gamma control 25 register (PAGEO -5Bh)
R/W DNC RB7 RB6 RB5 RB4 RB3 RB2,RB1. _RBO
w 1 * * % | PKN | PKN | PKN | PKN | PKN
44 43 42 41 40
PKN | PKN | PKN | PKN | PKN
R 1 0 1 0 1 0 1 ug| 43| 42| 41| 40
Figure 6.86: Gamma control 26 register (PAGEO -5Ch)
R/W  DNC RB7 RB6 RB5,°RB4" RB3.__RB2 RB1. RB0O
W 1 CGM | CGM | CGM | CGM | CGM | CGM | CGM | CGM
N11 | N10 | NO1 NOO | P11 P10 | PO1 P00
R 1 CGM | CGM | CGM | CGM | CGM | CGM | CGM | CGM
N11 | N10 | NO1 NOO | P11 P10 | PO1 P00

Figure 6.87: Gamma control 27 register (PAGEO -5Dh)

VRP5-0[5:0]: Gamma Offset adjustment registers for positive polarity output
VRN5-0[5:0]: Gamma-Offset adjustment registers for negative polarity output
PRP1-0[6:0]: .Gamma Center/adjustment registers for positive polarity output
PRN1-0[6:0]:. Gamma Center adjustment registers for negative polarity output
PKP8-0[4:0}. Gamma Macro adjustment registers for positive polarity output
PKN8-0[4:0}): Gamma Macro adjustment registers for negative polarity output

For details, please refer to 5.10 Gamma resister stream and 8 to 1 Selector.
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6.35 TE control register (PAGEO -60h, 84h~85h)

RW DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

o o o TEM * * *
w 1 opg | TEON
TEM
R 1 0 0 0 opg | TEON 0 0 0

Figure 6.88: TE control register (PAGEO -60h)

RW DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

w 1 TSE | TSE | TSE | TSE | TSE | TSE | TSE | TSE
L15 | L14 | L13 | L12 | L11 | L10 | L9 L8

R 1 TSE | TSE | TSE | TSE | TSE | TSE | TSE | TSE
L15 | L14 | L13 | L12 | L11 | L10 | L9 L8

Figure 6.89: TE output line2 register (PAGEOQ -84h)

RW DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1<.RB0O

w 1 TSE | TSE | TSE | TSE | TSE | TSE | TSE | TSE
L7 L6 LS L4 L3 L2 L1 LO

R 1 TSE | TSE | TSE | TSE | TSE | TSE | TSE | TSE
L7 L6 LS L4 L3 L2 L1 LO

Figure 6.90: TE output linel register (PAGEO -85h)

TEMODE: Specify the Tearing-Effect mode.
When TEMODE = ‘0": The Tearing Effect Output line (TE), consists of V-Blanking
information only.

tvdl

Scale _—

When TEMODE ="1": The Tearing Effect Qutput Line (TE) consists of both V-Blanking
and H-Blanking information

| tvdl . vdh

Vertical Time / x % x
Scale - ~

Note: During.Stand by Mode with-Tearing-Effect Line On, Tearing Effect Output pin active low

TEON: This'command is used to turn ON the Tearing Effect output signal from the TE
signaline.

TSEL[15:0]: This command is used to setting TE delay line at TEMODE="0". When
TSEL[15:0]=16’h0000, TE output is the same as TEMODE="0". When
Decimal(TSEL[15:0])=n, TE output at n-th line starting.

TSEL=0 [ ] 1
n-th line n-th line
TSEL=n__ [ ] [ 1
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6.36 ID register (PAGEO -R61h~R63h)

R/W DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
w 1 ID17 | ID16 | ID15 | ID14 | ID13 | ID12 | ID11 | ID10
R 1 ID17 | ID16 | ID15 | ID14 | ID13 | ID12 | ID11 | ID10

Figure 6.91: ID1 register (PAGEO -61h)

RW DNC RB7 RB6 RB5 RB4 RB3 RB2 RBl1 RBO
w 1 ID27 | ID26 | ID25 | ID24 | D23 | ID22 | ID21 | ID20
R 1 ID27 | ID26 | ID25 | ID24 | D23 | ID22 | ID21 | ID20

Figure 6.92: ID2 register (PAGEO -62h)

R/W DNC RB7 RB6 RB5 RB4 RB3 RB2 ,RB1. '‘RB0O
w 1 ID37 | ID36 | ID35 | ID34 | ID33 | ID32 | ID31 | ID30
R 1 ID37 | ID36 | ID35 | ID34 | ID33 | ID32 | ID31 | ID30

Figure 6.93: ID3 register (PAGEQ -63h)

ID1~ID3: ID setting related register.
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6.37 Power saving internal control register (PAGEO -RE4h~RE7h)
R/W DNC D7 D6 D5 D4 D3 D2 D1 DO
EQ_ | EQ_ | EQ_ | EQ_ | EQ_ | EQ_ | EQ_ | EQ_
w 1 S$17 S16 S$15 S14 S$13 S12 S11 S10
R 1 EQ_ | EQ_ | EQ_ | EQ_ | EQ_ | EQ_ | EQ_ | EQ_
S17 S16 S15 S14 S13 S12 S11 S10
Figure 6.94: Power saving internal control register (R68h)
R/W DNC D7 D6 D5 D4 D3 D2 D1 DO
EQ_ | EQ_ | EQ_ | EQ_ | EQ_ | EQ_ | EQ_ | EQ_
w 1 S27 S26 S25 S24 S23 S22 S21 S20
R 1 EQ_| EQ_ | EQ_ | EQ_ | EQ_ | EQ_ | EQ_ | EQ_
S27 S26 S$25 S24 S23 S22 S21 S20
Figure 6.95: Power saving Internal control register (R69N)
R/W DNC D7 D6 D5 D4 D3 D2 D1 Do
EQ_ | EQ_ | EQ_ | EQ_ | EQ_ | EQ_ | EQ_ | EQ_
w 1 S37 S36 S35 S34 S33 S32 S31 S30
R 1 EQ_ | EQ_ | EQ_ | EQ_ | EQ_ | EQ_ | EQ_ | EQ_
S37 S36 S35 S34 S33 S32 S31 S30
Figure 6.96: Power saving Internal control register (R70h)
R/W DNC D7 D6 D5 D4 D3 D2 D1 DO
EQ_ | EQ_ | EQ_ | EQ_ | EQ_ | EQ_ | EQ_ | EQ_
w 1 S47 S46 S45 S44 S43 S42 S41 S40
R 1 EQ_ | EQ_ | EQ_ | EQ_ | EQ_ | EQ_ | EQ_ | EQ_
S47 S46 S45 S44 S43 S42 S41 S40
Figure 6.97: Power saving Internal control'register (R71h)
These commands are internal used.
EQ_S1[7:0]: Power Saving contrel internal used:
EQ_S2[7:0]: Power Saving control internal used.
EQ_S3[7:0]: Power Saving control.internal-used.
EQ_SA4[7:0]: Power Saving control internal used.
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6.38 Source OP control (PAGEO -RE8h~E9h)

RW DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

w 1 OPON_| OPON_ | OPON_ | OPON_ | OPON_ | OPON_ | OPON_| OPON_
N(7) N(6) N(5) N(4) N@) N(2) N(1) N(0)

1 OPON_ | OPON_ | OPON_| OPON_ | OPON_ | OPON_| OPON_| OPON_
N(7) N(6) N(5) N(4) N(@) N(2) N(1) N(©0)

R

Figure 6.98: Source OP control register (PAGEO -RE8 h)

RW DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

w 1 OPON_| OPON_ | OPON_ | OPON_ | OPON_ | OPON_ | OPON_| OPON_
N(7) N(6) N(5) N(4) N@) N(2) N(1) N(0)
R 1 OPON_| OPON_| OPON_ | OPON_ | OPON_ | OPON_ | OPON_| OPON_
N(7) N(6) N(5) N(4) N@) N(2) N(1) N(0)

Figure 6.99: Source OP control register (PAGEO -RE9 < h)

This command is used to set the Source OP output period. It will.increase the driving
ability of the source driver. For example, if the user has crosstalk issue, user can
adjust this command for more driving ability, the ability.is. more when the setting is

bigger.

OPON_NJ7:0]: Specify the Normal mode valid source OP output period in 1-line
driving period.

OPON_I[7:0]: Specify the IDLE mode valid source OP output period in 1-line driving
period.
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6.39 Power control internal used (PAGEO -REAh~ECh)

RW DNC D7 D6 D5 D4 D3 D2 D1 DO
PTB PTB PTB PTB PTB PTB PTA PTB
w 1 A15 A14 A13 A12 A11 A10 B9 A8

R 1 PTB | PTB | PTB | PTB | PTB | PTB | PTA | PTB
A15 | A14 [ A13 [ A12 Al1 A10 B9 A8

Figure 6.100: Power control internal used (1) regis  ter (PAGEO -REAh)

RW DNC D7 D6 D5 D4 D3 D2 D1 DO
PTB PTB PTB PTB PTB PTB PTB PTB
w 1 A7 A6 A5 A4 A3 A2 A1 A0

R 1 PTB | PTB PTB PTB PTB PTB | PTB PTB
A7 A6 A5 A4 A3 A2 A1 A0

Figure 6.101: Power control internal used (2) regis  ter (PAGEO -REBh)

RW DNC D7 D6 D5 D4 D3 D2 D1 . DO
STB STB STB STB STB STB STA STB
w 1 A15 A14 A13 A12 A11 A10 B9 A8

R 1 STB | STB | STB | STB | STB | STB | STA | STB
A15 A14 A13 A12 A11 A10 B9 A8

Figure 6.102: Source control internal used (1) regi. . ster/(PAGEO -RECh)

RW DNC D7 D6 D5 D4~ D3 D2 D1 DO
STB STB STB STB STB STB STB STB
w 1 A7 A6 A5 A4 A3 A2 A1 A0

R 1 STB | STB | STB | STB | STB | STB | STB | STB
A7 A6 A5 A4 A3 A2 A1 A0

Figure 6.103: Source control internal used (2) regi  ster (PAGEO -REDh)

These commands are internal'used.
PTBA[15:0]: Power contral internal used.

STBA[15:0]: Source-Power controlinternal used.

6.40 Command page select register (RFFh)

R/MW_ . DNC RB7. RB6 RB5 RB4 RB3 RB2 RB1 RBO

PAGE | PAGE

W 1 * * * * * * _SEL | _SEL
1 0

PAGE | PAGE

R 1 0 0 0 0 0 0 _SEL | _SEL
1 0

Figure 6.104: Command page select register (RFFh)

PAGE_SEL[1:0]: Command set page select.

PAGE_SEL1 | PAGE_SELO Command Page
0 0 Page O
0 1 Page 1
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6.41 DGC Control register (PAGEL1 -00h)

RW DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

* * * * * * * DGC

W 1 EN
DGC

R 1 0 0 0 0 0 0 0 EN

Figure 6.105: DGC control register (PAGE1 -00h)

DGC_EN: Digital gamma correction enable.
0: Disable
1: Enable

6.42 DGC LUT register (PAGE1 -01h~63h)

RW DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 . .RBO

w 1 D7 | D6 | D5 | D4 | D3 | D2 | D1 DO

R 1 D7 | D6 | D5 | D4 | D3 | D2 | D1 DO

Figure 6.106: DGC LUT register (PAGEL -01h~63h)

There are 99 bytes DGC LUT to set R, G, B'gamma independently. When DGC_EN=1,
R, G, B gamma will mapping VO, V2, V4,...., V60, V62, V63 voltage to the LUT register
setting gray level voltage. V(2N+1) =(V(2N) + V(2N+2))/2 (N=0~30).

Parameter | Input (6 bit) D7 D6 D5 D4 D3 D2 D1 DO |Default | Gray Mapping
1st ROOh R007 | R0O06 [ ROO5 |A RO04 | ROO3 |<¢R002 | ROO1 | ROOO 00h R VO
2nd R02h R017 | RO16\| R015 | R014 | RO13 |\ RO12 | RO11 | RO10 08h R V2
3rd R04h R027 | R026 [*R025 | R024 |/R023 |, RO22 | R021 | R020 10h R V4
32nd R62h R317 | R316 | R315 | R314~| R313 | R312 | R311 | R310 F8h R V62
33rd R63h R327\| R326 | R325 |\ R324~|=R323 | R322 | R321 | R320 FCh R V63
34th GO0Oh G007 /G006 | G005 | G004 | G003 | G002 | G001 | GOOO 00h G VO
35th G02h G017| G016 | GO15 | G014 | G013 | G012 | G011 | G010 08h G V2
36th G04h G027 | G026 /| G025\ G024 | G023 | G022 | G021 | G020 10h G V4
65th G62h G317 . G316 | G315 | G314 | G313 | G312 | G311 | G310 F8h G V62
66th G63h G327, R326/| G325 | G324 | G323 | G322 | G321 | G320 | FCh G_V63
67th BOOh B00O7 | BOO6 | BOO5 | BOO4 | BOO3 | BOO2 | BOO1 | BOOO 00h B VO
68th B02h B017 | BO16 | B015 | B014 | B0O13 | BO12 | BO11 | B0O10 08h B V2
69th B04h B027 | B026 | B025 | B024 | B023 | B022 | B021 | B020 10h B V4
98th B62h B317 | B316 | B315 | B314 | B313 | B312 | B311 | B310 F8h B V62
99th B63h B327 | B326 | B325 | B324 | B323 | B322 | B321 | B320 FCh B V63
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6.43 CABC control 5~7 register (PAGE1 — RC3h, RC5h, RC7h)

RW  DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

w 1 BC_C| PWM | PWM | PWM 1 1 INPL 1
TL DIv2 | DIV1 | DIVO us

R 1 BC_C | PWM | PWM | PWM 1 1 INPL 1
TL DIvV2 | DIV1 | DIVO us

Figure 6.107: CABC control 5 (PAGE1 — RC3h)

R/W DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
PWM_ | PWM_ | PWM_ | PWM_ | PWM_ | PWM_ | PWM_ | PWM_

W 1 PERIO | PERIO | PERIO | PERIO | PERIO | PERIO | PERIO | PERIO
D7 D6 D5 D4 D3 D2 D1 DO

PWM_ | PWM_ | PWM_ | PWM_ | PWM_ | PWM_ | PWM_ | PWM_

R 1 PERIO | PERIO | PERIO | PERIO | PERIO | PERIO | PERIO | PERIO
D7 D6 D5 D4 D3 D2 D1 DO

Figure 6.108: CABC control 6 (PAGE1 — RC5h)

R/W  DNC RB7 RB6 RB5 RB4 RB37.RB2 RB1 RBO

w 1 0 R%\/TE DIM_F | DIM_F | DIM_F | DIM_F | DIM_F | DIM_F
5 RAME5 | RAME4 | RAME3 | RAME2 | RAME1 | RAMEO

DIM_F
R 1 0 RAVE | DIM_F | DIMF | DIM_F | DIMF | DIM_F | DIMF
5 RAME5 | RAME4 | RAME3 | RAME2 | RAME1 | RAMEO

Figure 6.109: CABC control 7(PAGE1—= RC7h)
BC_CTL: The control reigister for LED driver when'IC needs enable signal.
‘0 BC_CTRL pin="L’
‘1" BC_CTRL pin="H’

PWM_DIV[2:0]: Internal PWM_CLK divider for CABC clock.

PWM_DIV[2:0] Divider
0 PWM_ CLK/1
PWM_CLK/2
PWM_CLK/4
PWM_CLK/8
PWM_CLK/16
PWM_CLK/32
PWM_CLK/64
PWM_ CLK/128
Note: PWM_CLK is OSC frequency in system interface and DOTCLK in RGB interface.

OO |W(N (-

~

INVPULS: The backlight PWM output polarity select.
‘0’, The backlight PWM output is low level active.
‘1’, The backlight PWM output is high level active.

PWM_PERIODJ[7:0] : The backlight PWM output period setting.
Backlight PWM output period = 1/ (PWM_CLK / clock divider (PWMDIV)) x
(255x(PWM_PERIODI[7:0]+1))

DIM_FRAME[6:0] : Manual brightness setting dimming period.
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6.44 Gain select register 0~8 (PAGE1 — RCBh~D3h)
R/W  DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
w 1 - DBG | DBG | DBG | DBG | DBG | DBG | DBG
06 05 04 03 02 01 00
R 1 0 DBG | DBG | DBG | DBG | DBG | DBG | DBG
06 05 04 03 02 01 00
Figure 6.110: Gain select register 0 (PAGE1 — RCBh)
R/W  DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
w 1 * DBG | DBG | DBG | DBG | DBG | DBG | DBG
16 15 14 13 12 11 10
R 1 0 DBG | DBG | DBG | DBG | DBG | DBG | DBG
16 15 14 13 12 11 10
Figure 6.111: Gain select register 1 (PAGE1 — RCCh)
R/W  DNC RB7 RB6 RB5 RB4 RB3- RB2 ~RB1 RBO
w 1 - DBG | DBG | DBG | DBG | DBG | DBG | DBG
26 25 24 23 22 21 20
R 1 0 DBG | DBG | DBG | DBG | DBG | DBG | DBG
26 25 24 23 22 21 20
Figure 6.112: Gain selectregister 2 (PAGE1 —~ RCDh)
R/W  DNC RB7 RB6,/RB5" RB4 'RB3 RB2 RB1 RBO
w 1 * DBG | DBG | DBG | DBG | DBG | DBG | DBG
36 35 34 33 32 31 30
R 1 0 DBG | DBG | DBG | DBG | DBG | DBG | DBG
36 35 34 33 32 31 30
Figure 6.113: Gain select.register 3 (PAGE1 — RCEh)
R/W /.. DNC RB7 ~.RB6 RB5 RB4 RB3 RB2 RB1 RBO
w 1 - DBG | DBG | DBG | DBG | DBG | DBG | DBG
46 45 44 43 42 41 40
R 1 0 DBG | DBG | DBG | DBG | DBG | DBG | DBG
46 45 44 43 42 41 40
Figure 6.114: Gain select register 4 (PAGE1 — RCFh)
R/W  DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
W 1 * DBG | DBG | DBG | DBG | DBG | DBG | DBG
56 55 54 53 52 51 50
R 1 0 DBG | DBG | DBG | DBG | DBG | DBG | DBG
56 55 54 53 52 51 50
Figure 6.115: Gain select register 5 (PAGE1 — RDOh)
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R/W  DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
w 1 " DBG | DBG | DBG | DBG | DBG | DBG | DBG
66 65 64 63 62 61 60
R 1 0 DBG | DBG | DBG | DBG | DBG | DBG | DBG
66 65 64 63 62 61 60
Figure 6.116: Gain select register 6 (PAGE1 — RD1h)
R/W  DNC RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
w 1 . DBG | DBG | DBG | DBG | DBG | DBG | DBG
76 75 74 73 72 71 70
R 1 0 DBG | DBG | DBG | DBG | DBG | DBG | DBG
76 75 74 73 72 71 70
Figure 6.117: Gain select register 7 (PAGE1 — RD2h)
R/W  DNC RB7 RB6 RB5 RB4 RB3 RB2 :RB1-_RBO
w 1 " DBG | DBG | DBG | DBG | DBG | DBG | DBG
86 85 84 83 82 81 80
R 1 0 DBG | DBG | DBG | DBG | DBG | DBG | DBG
86 85 84 83 82 81 80
Figure 6.118: Gain select register 8. (PAGE1 — RD3h)
DBGO0~8[6:0] : Gain select register 0~8
DBGX Duty DBGX Duty DBGX Duty
20 100.00% 30 66.67% 40 49.80%
21 96.86% 31 65.10%
22 94.12% 32 63.92%
23 91.37% 33 62.75%
24 89.02% 34 61.57%
25 86.27% 35 60:39%
26 84.31% 36 59.22%
27 81.96% 37 58.04%
28 80/00% 38 56.86%
29 78.04% 39 56.08%
2A 76.08% 3A 54.90%
2B 74.51% 3B 54.12%
2C 72.55% 3C 53.33%
2D, 70.98% 3D 52.16%
2E 69.41% 3E 51.37%
2F 67.84% 3F 50.59%
ul ST MV
DBGO 24 40 40
DBG1 24 3C 3C
DBG2 24 38 38
DBG3 23 34 34
DBG4 23 33 33
DBG5 23 32 32
DBG6 22 2B 2D
DBG7 22 24 2B
DBGS8 22 22 28
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7. Layout Recommendation

N

[1 1]

- @%

=t oo

Figure 7.1: Layout recommendation of HX8347-G
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7.1 Maximum layout resistance
Maximum Series ;
Name Type Resistance Unit
IOVCC Power supply 10 Q
VCI Power supply 10 Q
VSSA,VSSC Power supply 10 Q
VSSD Power supply 10 Q
VPP_OTP Power supply 10 Q
0OSC Input 100 Q
IM[3:0], IFSEL Input 100 Q
NRD E, NWR_RNW, DNC SCL, NCS, SDA Input 100 Q
NRESET Input 100 Q
TE, CABC_ PWM OUT,BC CTRL Output 100 Q
DB[17:0], I/O 100 Q
DOTCLK, DE, VSYNC, HSYNC Input 100 Q
VGH oz e 10 Q
connection
VGL oz e 10 Q
connection
VCL oz e 10 Q
connection
DDVDH S 10 Q
connection
VDDD CroxN 10 Q
connection
VREG1 e0cRor 50 Q
connection
C11P, C11N, C12P, C12N N sliel 10 Q
connection
C31P, C12N Sadeiey 10 Q
connection
C21P, C21N Capas(d 15 Q
connection
C22P, C22N \asgftor 15 Q
connection
TEST[10:1] Input 100 Q
VCOMH DUMMY, VCOML' DUMMY,DUMMY Dummy 100 Q
VTEST,VMONI Test Pin 100 Q
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DATA SHEET V01

Capacitor Recommended voltage Capacity
C1 (C11P/N) 6V 1pF (B characteristics)
C2 (C12P/N) 6V 1uF (B characteristics)
C3 (DDVDH) 10V 1pF (B characteristics)
C4 (C21P/N) 10V 1pF (B characteristics)
C5 (C22P/N) 10V 1pF (B characteristics)
C6 (VGH) 25V 1pF (B characteristics)
C7 (VGL) 16V 1puF (B characteristics)
C8 (C31P/N) 6V 1uF (B characteristics)
C9 (VCL) 6V 1pF (B characteristics)
C10(vVDDD) 6V 1uF (B characteristics)
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8. Electrical Characteristic
8.1 Absolute maximum ratings
Item Symbol Unit : —BES Note
Min. Typ. Max.
Power Supply Voltage 1 | IOVCC~VSSD v -0.3 - +4.6 Note™*”
Power Supply Voltage 2 | VCI ~ VSSA V -0.3 - +4.6 Note™
Power Supply Voltage 3 |DDVDH ~VSSA | V -0.3 - +6.6 Note™
Power Supply Voltage 4 | VSSA ~ VCL V -0.3 - +4.6 Note®™
Power Supply Voltage 5 | DDVDH ~ VCL V -0.3 - +9 Note®™
Power Supply Voltage 6 |VGH ~ VSSA V -0.3 - +18.5 Note'”
Power Supply Voltage 7 | VSSA ~ VGL V -16.5 - 0 Note®
Logic Input Voltage VN V -0.3 - IOVCC#+0:5 -
Logic Output Voltage Vo \ -0.3 - IOVCC+0.5 -
Operating Temperature | Topr C -40 - +85 Note®
Storage Temperature Tstg C -55 - +110 Note®
Note: (1) IOVCC, VSSD must be maintained.
(2) To make sure IOVCC = VSSD.
(3) To make sure VCI = VSSA.
(4) To make sure DDVDH = VSSA.
(5) To make sure VSSA = VCL.
(6) To make sure DDVDH = VCL.
(7) To make sure VGH = VSSA.
(8) To make sure VSSA = VGL
VGH +|VGL| < 32V
(9) For die and wafer products, specified up to +85C-
(10) This temperature specifications apply to the TCP. package:-
Table 8.1: Absolute-maximum/ratings
8.2 ESD protection level
Mode Test Condition Protection Level Unit
Human Body Model C=100pF,/R=1.5ka 12.0K \
Machine Model C=200pF, R=0.0¢ 200 \Y
Table 8.2; ESD-protection level
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8.3 DC characteristics
= - Spec. .
arameter Symbol Conditions : Unit
Min. Typ. | Max.
Power & Operating Voltages
10 Operating voltage I0VCC 1/0 supply voltage 1.65 1.8 3.3
Driver Operating voltage VCI Operation voltage 2.3 2.8 3.3
Source Drive Voltage VREG1 Triple Pump 3.3 4.65 4.8
VREG1 Dual Pump 3.3 4.65 5.8
IVGH=100pA
(Typ:BT=001) VCI=2.8 9.5 14.25 -
Dual Pump
Gate Drive High Voltage VGH IVGH=100uA
(Typ:BT=001)
VCI=2 8 11.6 17.39 - v
Triple Pump
IVGL=100pA
(Typ:BT=001) VCI=2.8 -6.85 -9.5 -
Dual Pump
Gate Drive Low Voltage VGL IVGL=100pA
(Typ:BT=001)
VCI=2.8 -8.46 -11.59 -
Triple Pump
Drive Supply Voltage |VGH-VGL| - - - 30
Input / Output
High level input voltage VIH - 0.710VCC - IOVCC
Low level input voltage VIL - VSSD - 0.3I10VCC v
High level output voltage VOH IOH=-1.0mA 0.8l10VCC : I0VCC
Low level output voltage VOL IOL=+1.0mA VSSD - 0.210VCC
Input leakage current IIL - -1 - 1 HA
Frame.rate at
Oscillator frequency foscC 65hz’de?;|ttir:§ pnd Hs 2.61 2.75 2.89 MHz
Ta=25C
Booster(VCI=2.8V)
Dual Pump 48 50 59
DDVDH boost voltagel DDVDH IDDVDH=£7mA
Triple.Pump 59 6.1 6.3 \%
IDDVDH=1mA ) ) )
VCL boost voltage VCL ICL=-300pA -2.5 -2.65 2.75
VCOM Generator(VCI=2.8V)
_ D':gl Ei?ﬁp 25 4.4 7.3 Vv
VCOM amplitude VCOM No load
. 25 4.4 8.3 \Y
Triple Pump
. o 'F‘,)qup 25 3.205 4.8 v
VCOM high'level VCOMH No load
h 25 3.205 5.8 \Y
Triple Pump
VCOM low level VCOML No load -2.5 -1.195 VSSD Vv
Source Driver(Typ:T a=25C VCI=2.8v)
VSSD+1.0 ~ VREG1-1.0 - +/-10 +/-20 mV
Output voltage deviation DVOS V?éggii\é -
(mean value) VREG1-1.0 ~ - +/-30 +/-50 mV
VREG1-0.1V
Output voltage range VOS - 0.1 - DDVDH-0.1 \
Output offset voltage Voff - - +/-30 +/-50 mV
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Measurement point
/
Ij/lﬁ FPC Measurement point
= g
O
LCD Panel 5=
= C tor pi flex sid
= onnector pin or flex side
-P.175-
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8.4 Current consumption
Memory Data Current Consumption
Host Mode of Frame Inversion Image Access Typical Worst Case
IIF operation Frequency Mode Control VCI I0VCC( VCI IOVCC
(MY:MX:MV) (mA) mA) (mA) (mA)
1-line Black X; X; X 3.48 0.21 3.85 0.33
1ine | 1X1 checker X;X;X 282 | 021 | 306 | 033
board
. 4x4 checker
. Normal Mode On 60Hz 1-line board X;X; X 2.76 0.33 3.12 0.42
= Gray_Scale
8 1-line Top to X X; X 2.57 0.22 3.00 0.33
5 Bottom
4 1-line 20B80OW X;X;: X 3.05 0:21 3.50 0.32
o Idle Mode On 60Hz 1-line 20B80W X; X; X 2.40 0:17 2.74 0.25
8 | Partial Mode On . Grey .
o . 60Hz 1-line X;X; X 0.86 011 1.35 0.18
£ (48 lines) Levels
% | Partial Mode On 1line | BXBchecker | yyx 099" 009 | 112 | 0.15
o . board
T (48 lines) 60Hz
Idle Mode On 1-line e XXX 1.01 009 | 1.20 | 0.5
pattern
Standby Mode N/A N/A N/A X;X;:X 0.00059| 0.00452 | 0.010 | 0.080
a‘;ﬁg Sl N/A N/A N/A XXX 0.0005 [\ 10.001 | 0.005 | 0.010
0,0;0 3.29 0.98 3.89 1.30
262k Colors 0;0;1 3.29 0.98 3.89 1.30
Worst 0;1;0 3:29 0.98 3.89 1.30
pattern 0;1;1 3:29 0.98 3.89 1.30
0 CPU 1:0;0 3.29 0.98 3.89 1.30
G Access 1;0;1 3.29 0.98 3.89 1.30
- @ 15fps 1,1,0 3.29 0.98 389 | 1.30
8 ; 1,171 3.29 0.98 3.89 1.30
%—) Normal Mode On 60Hz 1-line 0:0:0 328 154 388 188
E 262k Colors 0;0;1 3.28 1.54 3.88 | 1.88
'g Worst 0;1;0 3.28 1.54 3.88 1.88
T pattern 0;1;1 3.28 1.54 3.88 1.88
CPU 1;0;0 3.28 1.54 3.88 1.88
Access 1,0;1 3.28 1.54 3.88 1.88
@ 25fps 11,0 3.28 1.54 3.88 1.88
1;1;1 3.28 1.54 3.88 1.88
Table-8.3: Current consumption
Typical Case:
Ta=250C
IOvCC=1.8V
VCl = 2.8V
CMO 2.6" panel
Worst Case:
Ta=-30to700C
IOVCC = 1.65V to 1.95V
VCl =2.3Vto 3.3V
Includes Process Variance.
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8.5 AC characteristics

8.5.1 Parallel interface characteristics (8080-seri  es MPU)

Tcnw Tchw
NCS VIH y &
viL N 7{ e—Tose
Tes Tesn Tes
e b4
DNC VA y
Tast
Tuc Tant
| Tn 7 N
NWR s 7_/ Tugs \_
Tpst TouT
D[B:0] VIH;X‘ ><’_
Write VILZK —
Tres/TresEm TanT
Tast | Tec/Tecen
VIHY | Tro/TroiEu 7‘ N
NRD VIL 7‘1 Trow// TROHFM \_
Topy

Trat/ TraTEM I
D[B:0] VI
Read VIL

Figure 8.1: Parallel interface characteristics (808 0-series MPU)
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(VSSA=0V, IOVCC=1.65V to 3.3V, VCI=2.3V t0 3.3V,To = -30to 70° C)
g Spec. Unit | Description
Signal Symbol Parameter -
9 o Min. | Typ | Max.
tAST Address setup time 10 - -
DNC_SCL | tapT Address hold time (Write/Read) 10 - - ns i
tCHW Chip select “H” pulse width 0 - -
tCS Chip select setup time (Write) 15 - -
NCS tRCS Chip select setup time (Read ID) 45 - - ns i
tRCSFM | Chip select setup time (Read FM) 355 - -
tCSF Chip select wait time (Write/Read) 10 - -
tCSH Chip select hold time 10 - -
twC Write cycle( 1pixel for one write) 100 - -
tWC Write cycle (1 pixel for 2 or 3 write) 50
NWR_SCL tWRH Control pulse “H” duration 15 - - QS )
tWRL Control pulse “L” duration 15 = £
tRC Read cycle (ID) 160 - -
NRD(ID) tRDH Control pulse “H” duration (ID) 90 - - ns }ghde;t;ead
tRDL Control pulse “L" duration (ID) 45 - =
tRCFM Read cycle (FM) ( lp!xel for one read) 600 - - When read
NRD(EM) tRCFM Read cycle (FM) (1 pixel for 2 or 3read) | 400 - - ns | from frame
tRDHFM | Control pulse “H” duration (FM) 90 - - memor
tRDLFM | Control pulse “L” duration (FM) 355 - é y
tDST Data setup time 10 - - e ]
3 or maximum
DB17 to tDHT Data hold time 10 - - CL=30pF
DBO tRAT Read access t!me (ID) - - 100 NS | Eor minimum
tRATFM | Read access time (FM) - - 340 CL=8pF
tODH Output disable time 20 80

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.

Input Signal Slope Output Signal Slope
tr tf

ot
Vj,70.7+l0VC

\or=0.8*10VC

W.=0.3*I0VCC \6=0.2*|0VCC
tehw
+F R
NCS /
twe

NWR

NRD 74 R .

PN — | |Min.5ns
Note: Logic high and low levels are specified as 30% and 70% of IOVCC

Figure 8.2: Chip select timing
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- ; -
NWR X 72 \ _7Z
R Y
NRD &c 7Z
) L ” ) ” :’g:fm
Note: Logic high and low levels are specified as 30% and 70% of IOVCC
Figure 8.3: Write to read and read to write timing
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8.5.2 Serial interface characteristics

s A
NCS Sr —;Z X_
 tess P tcsH | | teHw
M " SCYCWASCYCR N "
N ISLWASLR tscc,
LV R - [~ i
SCL VIL 7Z‘ ; tSHWASHR '&r 7Z )&
 tsps | | tsDH_ — —
sSDIO , | tf o tr
(Write data) ////\7,73( 7§
SDIO tacc lOH'
(Read data) a X
L 14
Figure 8.4: Serial interface characteristics
(VSSA=0V, IOVCC=1.65V to 3.3V, VCI=2.3V to 3.3V, To=-30to 70° C)
o Spec. ;
Parameter Symbol Conditions : Unit
y Min. | Typ. | Max.
Serial clock cycle (Write) tSCYCW 33 - -
SCL "H” pulse width (Write) tSHW SCL 10 = - ns
SCL "L” pulse width (Write) tSLW 10 - -
Data setup time (Write) tSDS 10 - -
Data hold time (Write) tSDH SDIg 10 - - ns
Serial clock cycle (Read) tSCYCR 150 - -
SCL "H” pulse width (Read) tSHR SCL 60 - - ns
SCL "L” pulse width (Read) tSLR 60 - -
SBI for maximum
Access Time tACC CL=30pF 10 - 50 ns
For minimum CL=8pF
SDO For maximum
Output disable time tOH CL=30pkE 15 - 50 ns
For minimum CL=8pF
SCL to Chip select tSCC SCL, NCS 20 - - ns
NCS “H” pulse width tCHW NCS 40 - - ns
Chip select setup time tCSS 15 - -
Chip select holdtime tCSH . 15 - - ns
Note: The inputsignal 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.
Input Signal Slope Output Signal Slope
PR tf tr tf
\/,70.7*I0VC \b=0.8*I0VCCT
\/.=0.3*10VCC Vo=0.2*I0VCC
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8.5.3 RGB interface characteristics

VIH - Tvsst Tysht
VSYNC  VIL ix¢

”
HSYNC m}( Thsst ThshT 4

Trcikeve TociknT

VIHE
DOTCLK __ VIt A

Tosy/Toest Tour/Toenr :

DBI[B:0] ;Xl VIH
DE L VIL ;

(VSSA=0V, IOVCC=1.65V to 3.3V, VCI=2:3V.t0'3.3V,Ta=-30t0 70° C)

: Tecikir :
M

N

- Spec. :
Item Symbol Condition i . Vax Unit
Pixel low pulse width Tolki - 15 - - ns
Pixel high pulse width TeolkuT - 15 - - ns
Vertical Sync. set-up time TvssT - 15 - - ns
Vertical Sync. hold time TvssuT - 15 - - ns
Horizontal Sync. set-up time ThssT - 15 - - ns
Horizontal Sync. hold time TvssHT - 15 - - ns
Data Enable set-up time TpoesT - 15 - - ns
Data Enable hold time ToenT - 15 - - ns
Data set-up time Tpst - 15 - - ns
Data hold time TouT - 15 - - ns
Phgse difference of sync signal Thy i 0 i 240 Dotclk
falling edge
Note: The input signal rise time and fall time (tr, tf) is specified'at 15 ns or less.
Input Signal Slope Output Signal Slope
PRI f tr tf
\}:50.7+I0VC \b:=0.8*10VC
\/.=0.3*I0vVCE Voi=0.2*I0VCC
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Vertical Timing for RGB I/F
Ts fp—m------
VSYNC
Tyep Tuse Tvee
[1D7?q Note 3 m Note 3
Tver Tvosie
SN 77 .
e e R

Horizontal Timing for RGB I/F

DE o _HFP__ HBP_ B _--__HD_SE-— _—LHFP_ _— =
[1D7?q : Note 3 % Note 3
soreeJ U ENANZZ 2T

- Spec. .
Item Symbol Condition Min. | Typ. | Max, Unit
Vertical Timing
Vertical cycle period Tvp - 324 326 452 HS
Vertical low pulse width Tvs - 2 2 - HS
Vertical front porch Tyvep - 2 2 6 HS
Vertical back porch Tvep - 2 4 126 HS
Vertical blanking period TvaL Tveps Tvep 4 6 132 HS
- - HS
Vertical active area Tvpisp - - 320 - HS
- - HS
Vertical refresh rate TVRR Frame rate 50 60 80 Hz
Horizontal Timing
Horizontal cycle period The - 244 252 1008 |DOTCLK
Horizontal low pulse width Tus - 2 2 256 DOTCLK
Horizontal front porch THep - 2 4 256 DOTCLK
Horizontal back porch Thep - 2 8 256 DOTCLK
Horizontal blanking period ThpL Tuep+ Thep 4 12 256 DOTCLK
Horizontal active area THpisp - - 240 - DOTCLK
il o fewere . 3.9 : 166 | MHz
Note: (1) IOVCC=1.65 to 3.3V, VCI=2.3 to 3.3V, VSSA=VSSD=0V, Ta=-30 to 70°C (to +85°C no damage)
(2) Data lines can be set to “High” or “Low” during blanking time — Don't care.
(3) HP is multiples of DOTCLK.
(4)16.6MHz is using at below condition: 324(Hs)x1008(DOTCLK)x50(Hz)
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8.5.4 Reset input timing

0.8xIO\E7‘L
lovee «—

tPRES
Shorter than 5 ps

tRESW
>

W_
{ tREST
——>

NRESET

Internal Status Normal Operation

\/ esetting Vi
A reee A

Initial Condition
( Default for H/W reset )

Figure 8.5: Reset input timing

Related
Pins

Spec.

: Note
Min. | Typ. | Max.

Parameter

Symbol

Unit

tRESW | Reset low pulse width"” | NRESET | 10 - - -

ys

tREST

Reset complete time®

When reset applied
during STB OUT mode

ms

When reset applied

i L j during. STB'mode

ms

Reset goes high level NRESET &

IFN=D after Power on time IOVCC after Power on

1 A -

Reset goes high level

ms

Note: (1) Spike due to an electrostatic discharge on NRESET line does not cause irregular-system reset
according to the table below.

NRESET Pulse
Shorter than 5 us
Longer than 10 us

Between 5 us and 10 us

Action
Reset Rejected
Reset
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 STB Out —mode. The display remains the

blank state in STB —mode) and-then return to Default.condition for H/W reset.
(3) During Reset Complete-Time, VMF 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 5ms after a.rising'edge of NRESET.
(4) Spike Rejection also applies during-a valid reset pulse as shown below:

10ps

I

Reset is accepted

10us

prvsmcramsnrt o Vo for

—D"tﬂ Less than 20ns width positive spike will be rejected.

(5) It is necessary to wait 5msec after releasing |RES before sending commands. Also STB Out
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9. Ordering Information
Part No. Package

HX8347-G000 PDxxx

PD : mean COG
xxx : mean chip thickness (um), (default: 250 pm)

10. Revision History

Version Date Description of Changes
01 2009/09/09 | New setup
2009/10/15 | 1.P17~P19: modify Pin Description.
2.P29: add serial interface |II.
2009/11/28 | 1.P19 modify Pin assignment 250um
2. P63 GRAM X address and display-panel-position
2009/12/03 | 1. P14 modify VCI operation range.
2010/01/25 1.P178 modify twc description
2010/02/03 1. P178 modify tRCFM description
2010/07/15 | 1. P18: modify Pin Description of VCOM_DUMMY
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