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General Description

This manual describes the Himax’s HX8312-A 240RGB*320 dots resolution driving controller.
The HX8312-A is designed to provide a single-chip solution that combined a gate driver, a
source driver, power supply circuit, and internal graphics SRAM for 262,144 colors to drive a
TFT panel with 240RGB*320 dots at maximum.

The HX8312-A can be operated in low-voltage (1.65V) condition to 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 HX8312-A also supports
various functions to reduce the power consumption of a LCD system via software control,
such as an standby mode and 8-color display mode. The HX8312-A has five system
interfaces: an 180-system and M68-system 18-/16-/9-/8-bit bus interface, VSYNC
interface(internal clock, DB17-0) , serial data transfer interface and RGB18-/16-/6-bit bus
interface(DOTCLK, VSYNC, HSYNC, ENABLE). In RGB interface and VSYNC interface
mode, the combined use widow address function enables to display data in a moving picture
area and data in internal RAM at once, which makes it possible to transfer display data only
when rewriting a screen and minimize data transfers.

The HX8312-A is suitable for any small portable battery-driven product and requiring
long-term driving capabilities, such as small PDAs, digital cellular phones and bi-directional
pagers
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Features

O Single chip solution to drive a TFT panel

O 240RGB x 320-dot graphics display LCD controller/driver and 262,144 TFT colors

O Support interface:
0 System interface
(180 / M68) parallel bus system interface
Serial bus system interface
0 RGB interface
0 VSYNC interface
O Internal graphics RAM capacity: 1,328,400 bytes

O The 262,144 colors can be displayed at the same time with gamma correction

O The vertical scroll display function in line units
O Internal operation circuit of liquid crystal display:
0 Source channel: 720
0 Gate line: 320

O To write data in a window-RAM address area by using a window address area

access function
O Low-power consumption architecture supports:
0 VCI = 2.51t0 3.3 V (internal reference voltage)
0 VCC = 2.2 to 3.3 V (corresponding low-voltage operation)
0 IOVCC = 1.65 to 3.3 V (Interface 1/O operation)
0 VLCD=4.5~5.5V
0 Power-saving functions
8-color mode
standby mode
O N-line inversion AC liquid-crystal drive
O Partial liquid crystal drive to display two screens at arbitrary positions
O Internal oscillator and hardware / software reset function
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1. Device Overview

1.1 Block Diagram

DATA SHEET Preliminary V03
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= HX8312-A 2 i
240RGBx320 dots, 262,144 color TFT controller driver %ﬁ*&sﬁ/ ’nm

DATA SHEET Preliminary V03

1.2 Pin Description

Input Parts
. Pin Connected e
Signals I/O Number with Description
BWS2 [ 1 MPU The bus width selection in RGB interface circuit. 0: 18-bit,  1: 16-bit
BWS1-0 2 MPU The bus width selection in system interface circuit. (see Table 2. 1)
PSX | 1 MPU The parallel and serial bus interface selection in system interface circuit.
0: Parallel bus interface,  1: Serial bus interface
Chip select signal.
S : . R 0: chip can be accessed; 1: chip cannot be accessed.
NRESET | 1 MPU Reset pin. Setting either pin low initializes the LSI.

Must be reset the chop after power being supplied.

180 system: Serves as a read signal and reads data at the low level.
NRD (E) | 1 MPU M68 system: 0: Read/Write disable ; 1: Read/Write enable

Fix it to IOVCC or VSSD level when using serial buss interface.

180 system : serves as a write signal and writes data at the rising edge.
NWR (RNW) | 1 MPU M68 system: O: Write ; 1: Read

Serial bus interface: 0: Write ; 1: Read

MPU selection
C86 | 1 MPU 0: i80 series MPU; 1: M68 series MPU.
Fix it to IOVCC or VSSD level when using serial bus interface.

Serial bus interface data input pin.

— : L MPU Fix it to IOVCC or VSSD level when using parallel bus interface.
Serial bus interface clock input pin
SCL ' 1 MPU Fix it to IOVCC or VSSD level when using parallel bus interface.
RGB nCPU | 1 MPU 0 System !nterface can be accessed.
- 1: System interface can not be accessed.
Command/display Data Selection
S : . . 0: Command, 1: Display data
DTX2-1 | > MPU Specify the transferring method of one pixel data in system interface.
(see Table 2. 3)
Determine the effective edge operation of SCLK for SDI data latch and
Sen ey I 1 WS SDO data output. (see Table 2. 6)
Vertical synchronization signal input pin.
Vae : . SRl Must be connected to IOVCC if not in use.
Horizontal synchronization signal input pin.
AEANS : . WPy Must be connected to IOVCC if not in use.
Dot clock signal input used in the RGB interface circuit.
PIOIEE : L )i Must be connected to IOVCC if not in use.
Enable signal pin used in RGB interface circuit.
ENABLE | 1 MPU 0: disable, 1: enable when EPL (D1 bit of R157) = 0.

0: enable, 1: disable when EPL (D1 bit of R157) = 1.
Must be connected to IOVCC if not in use.

Valid VSYNC polarity selection pin
VSEG | 1 MPU 0: Start in the low level,  1: Start in the high level
Fix it to IOVCC or VSSD level when only using system interface.

Valid HSYNC polarity selection pin
HSEG | 1 MPU 0: Start in the low level,  1: Start in the high level.
Fix it to IOVCC or VSSD level when only using system interface.

Valid DOTCLK polarity selection pin
DCKEG | 1 MPU 0: chip latch data at falling edge.  1: Chip latch data at rising edge.
Fix it to IOVCC or VSSD level when only using system interface.

Selection the position of dummy line (321st line).

RS I 1 il 0: the end of the frame,  1: the beginning of the frame
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DATA SHEET Preliminary V03

Output Part

Pin

Connected

Signals 110 Number with Description
SDO o 1 MPU Serlal_bus |nterfa_1ce de_ita output pin.
Keep it open while using parallel bus interface
CSTB o 1 MPU Frame_ synchr_onlza_tlon signal output pin.
Keep it open if not in use.
S1~S720 (0] 720 LCD Source driver output pin. Output voltages to the liquid crystal.
Output signals to panel gate lines.
G1~G321 (0] 321 LCD VGH: the level to select the gate lines
VGL: the level not to select the gate lines
_ VCOM output pin.
Mool > & e They are short-circuited inside HX8312-A.
Input/Output Part
. Pin Connected A
Signals 1/0 Number with Description
Operates liked an 18-bit bi-directional data bus.
DB17-0 I/O 18 MPU Fix it to IOVCC or VSSD level when using serial bus interface.
Don’t set MPU output as Hi-Z when MPU has no output.
Oscillation Connect an external resistor for generating internal clock by internal R-C
0sC2-1 110 2 Resi oscillation. Or an external clock signal is supplied through OSC1 with
esistor
OSC2 open.
Cl1A,Cl11B /O 4 Step up Connect to the step-up capacitors for step up circuit 1 operation. Leave
CX11A, CX11B Capacitor this pin open if the internal step-up circuit is not used.
ggﬁ ’ ggg /O 6 Step up Connect to the step-up capacitors for step up circuit 2 operation. Leave
C23A  C23B Capacitor this pin open if the internal step-up circuit is not used.
C12A . C12B o, > Step up Connect to th_e step-up capacitors fc_Jr step up circuit 3 operation. Leave
Capacitor this pin open if the internal step-up circuit is not used.
Power Part
. Pin Connected o
Signals 1/0 Number with Description
VCC [ 1 Power supply | A power supply for the internal logic circuit. VCC = 2.2 ~ 3.3V
A Power supply for step-up circuit and power supply circuit.
VCI | 1 Power supply VCl =25 ~ 3.3V
IOVCC [ 1 Power supply | Power supply for I/O circuit. IOVCC = 1.65 ~ 3.3V
Bypass 1.8V regulator output.
V18 (0] 1 capacitor and | V18, VDDD and RVCC must have the same voltage level.
VDDD, RVCC | Connect to VDDD and RVCC on the FPC.
RVCC | 1 V18 and VDDD | Power supply for RAM circuit.
VDDD [ 1 V18 and RVCC| Power supply for logic circuit.
VSSD | 1 System Ground| Ground for digital circuit.
VSSD2 [ 1 System Ground| Ground for internal circuit.
VSSA [ 1 System Ground| Ground for analog circuit.
Bypass . . L
VGH (0] 1 Capacitor A positive power supply for the gate line drive circuit.
Bypags A negative power supply for the gate line drive circuit.
VGL (0] 1 Capacitor . : T
X Insert a schottky diode in a forward direction to VSSA.
Schottky Diode
Power supply pins for VS and COMH regulators.
ADDVDH : L DDVDH Connected to DDVDH on FPC
ADDVDH and
DDVDH (0] 1 Bypass Output supply pin. Connected to ADVDDH on FPC.
Capacitor
Bypass _—
VCL (0] 1 Capacitor The voltage of Vci x (-1) output
VR2-1 (0] 2 S Reference voltage output for the step-up circuit 2.
Capacitor
Bypass . .
VS (0] 1 Capacitor Power supply for the source drive unit.
VGLDMY (®) 1 - A negative power supply for the gate line drive circuit.
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Power Part
Signals 110 Nu’:r:rl;er Cor:/;littak(]:ted Description
VCOMH o) 1 BYpass | e pj
Capacitor e high level voltage output of VCOM AC voltage output.
p
Bypass The low level voltage output of VCOM AC voltage output. When VCOML
VCOML (0] 1 C . is fixed to GND level (VCOMG=0), capacitor connection is not
apacitor
necessary.
VGS | 1 SHD A reference level for the grayscale voltage generating circuit.
External R
VCOMR | 1 Varigble Adjusting VCOMH level with an variable resistor between VDH and
Resistor VSSA.
Pull-up pin for mode setting.
LG = & i These pins are connected to IOVCC inside the chip.
Pull-down pin for mode setting.
e = & i These pins are connected to VSSD inside the chip.
Test Pin and Others
Signals 110 NuFr)rllrk;er Cowifﬁted Description
TEST2-1 [ 2 GND Test pin input. Must connect to VSSD.
DS1 0] 1 - Pin for gamma voltage output
VMON (0] 1 - Test pin output. Must be left open.
TESTAL 2,4 (@) 3 - Test pin output. Must be left open.
THROUGH1 - 1 - Dummy pads. Used to measure the COG contact resistance.
THROUGHS8 - 1 - THROUGH1 and THROUGHS are short-circuited within the chip.
THROUGH?2 - 1 - Dummy pads. Used to measure the COG contact resistance.
THROUGH7 5 1 g THROUGH2 and THROUGH?7 are short-circuited within the chip.
THROUGH3 - 1 - Dummy pads. Used to measure the COG contact resistance.
THROUGHG6 - 1 - THROUGH3 and THROUGHS® are short-circuited within the chip.
THROUGH4 - 1 - Dummy pads. Used to measure the COG contact resistance.
THROUGHS5 - 1 - THROUGH4 and THROUGHS are short-circuited within the chip.
DUMMYR1 - 1 - Dummy pads. Used to measure the COG contact resistance.
DUMMYR2 - 1 - DUMMYR1 and DUMMYR?2 are short-circuited within the chip.
1_141221'\1“;720_50 - a7 - Dummy pin. ( There is no gold bumper on DUMMY 7,9,11, 23, 25 ,27)

Note : 1. The layout of VSSA , VSSD , VSSD2 need to be separated in panel, and short together in FPC.
2. The short connection of TEST1, TEST2 and VSSD must be located in FPC, not in panel.
3. Input pin must be fixed to VCC or VSSD when no use.
4. The output pin must be left floating when no use.
5. SDO is a output pin. It must be left floating when no use.
6. TEST2, 1 are test pin inputs. It must be connected to VSSD
7.DS1, MON, TESTAL, 2, 4 are test pin outputs. It must be left floating.
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PAD Coordinate

No. Pad name X Y No. Pad name X Y No. Pad name X Y No. Pad name X Y
1 DUMMY1 -11928 | -547.5 66 VGH -9945 -701.5 131 VSYNC -4420 -701.5 196 VDDD 1105 -701.5
2 DUMMY2 -11904 | -702.5 67 VGH -9860 -701.5 132 HSYNC -4335 -701.5 197 VDDD 1190 -701.5
3 DUMMY3 -11880 | -547.5 68 VGH -9775 -701.5 133 HXYNC -4250 -701.5 198 RVCC 1275 -701.5
4 DUMMY4 -11856 | -702.5 69 VGH -9690 -701.5 134 DOTCLK -4165 -701.5 199 RVCC 1360 -701.5
5 DUMMY5 -11832 | -547.5 70 C23A -9605 -701.5 135 DOTCLK -4080 -701.5 200 RvVCC 1445 -701.5
6 DUMMY6 -11808 | -702.5 71 C23A -9520 -701.5 136 ENABLE -3995 -701.5 201 RVCC 1530 -701.5
7 DUMMY7 -11784 | -547.5 72 Cc23B -9435 -701.5 137 ENABLE -3910 -701.5 202 V18 1615 -701.5
8 DUMMY8 -11760 | -702.5 73 C23B -9350 -701.5 138 DB17 -3825 -701.5 203 V18 1700 -701.5
9 DUMMY9 -11736 | -547.5 74 C22A -9265 -701.5 139 DB17 -3740 -701.5 204 V18 1785 -701.5
10 DUMMY10 -11712 | -702.5 75 C22A -9180 -701.5 140 DB16 -3655 -701.5 205 V18 1870 -701.5
11 DUMMY11 -11688 | -547.5 76 c22B -9095 -701.5 141 DB16 -3570 -701.5 206 DUMMYR1 1955 -701.5
12 DUMMY12 -11664 | -702.5 7 C22B -9010 -701.5 142 DB15 -3485 -701.5 207 DUMMYR2 2040 -701.5
13 THROUGH1 -11640 | -547.5 78 C21A -8925 -701.5 143 DB15 -3400 -701.5 208 0OSsC1 2125 -701.5
14 THROUGH2 -11616 | -702.5 79 C21A -8840 -701.5 144 DB14 -3315 -701.5 209 OoscC1 2210 -701.5
15 G278 -11592 | -547.5 80 c21B -8755 -701.5 145 DB14 -3230 -701.5 210 OSC2 2295 -701.5
16 G279 -11568 | -702.5 81 C21B -8670 -701.5 146 DB13 -3145 -701.5 211 osc2 2380 -701.5
17 G280 -11544 | -547.5 82 C12A -8585 -701.5 147 DB13 -3060 -701.5 212 VSSD 2465 -701.5
18 G281 -11520 | -702.5 83 C12A -8500 -701.5 148 DB12 -2975 -701.5 213 VSSD 2550 -701.5
19 G282 -11496 | -547.5 84 C12A -8415 -701.5 149 DB12 -2890 -701.5 214 VSSD 2635 -701.5
20 G283 -11472 | -702.5 85 C12A -8330 -701.5 150 DB11 -2805 -701.5 215 VSSD 2720 -701.5
21 G284 -11448 | -547.5 86 ci2B -8245 -701.5 151 DB11 -2720 -701.5 216 VSSD2 2805 -701.5
22 G285 -11424 | -702.5 87 c12B -8160 -701.5 152 DB10 -2635 -701.5 217 VSSD2 2890 -701.5
23 G286 -11400 | -547.5 88 Ci2B -8075 -701.5 153 DB10 -2550 -701.5 218 VSSD2 2975 -701.5
24 G287 -11376 | -702.5 89 Ci2B -7990 -701.5 154 DB9 -2465 -701.5 219 VSSD2 3060 -701.5
25 G288 -11352 | -547.5 90 VR2 -7905 -701.5 155 DB9 -2380 -701.5 220 VSSA 3145 -701.5
26 G289 -11328 | -702.5 91 VR2 -7820 -701.5 156 DB8 -2295 -701.5 221 VSSA 3230 -701.5
27 G290 -11304 | -547.5 92 VR2 -7735 -701.5 157 DB8 -2210 -701.5 222 VSSA 3315 -701.5
28 G291 -11280 | -702.5 93 VR2 -7650 -701.5 158 DB7 -2125 -701.5 223 VSSA 3400 -701.5
29 G292 -11256 | -547.5 94 VGL -7565 -701.5 159 DB7 -2040 -701.5 224 VSSA 3485 -701.5
30 G293 -11232 | -702.5 95 VGL -7480 -701.5 160 DB6 -1955 -701.5 225 VSSA 3570 -701.5
31 G294 -11208 | -547.5 96 VGL -7395 -701.5 161 DB6 -1870 -701.5 226 IovCC 3655 -701.5
32 G295 -11184 | -702.5 97 VGL -7310 -701.5 162 DB5 -1785 -701.5 227 IovCccC 3740 -701.5
33 G296 -11160 | -547.5 98 VGL -7225 -701.5 163 DB5 -1700 -701.5 228 Iovce 3825 -701.5
34 G297 -11136 | -702.5 99 I0VCCDUM1 -7140 -701.5 164 DB4 -1615 -701.5 229 IovCC 3910 -701.5
35 G298 -11112 | -547.5 100 DDS -7055 -701.5 165 DB4 -1530 -701.5 230 VCI 3995 -701.5
36 G299 -11088 | -702.5 101 | IOGNDDUM1 -6970 -701.5 166 DB3 -1445 -701.5 231 VCI 4080 -701.5
37 G300 -11064 | -547.5 102 SCLEG1 -6885 -701.5 167 DB3 -1360 -701.5 232 VCI 4165 -701.5
38 G301 -11040 | -702.5 103 | IOvCCDUM2 -6800 -701.5 168 DB2 -1275 -701.5 233 VCI 4250 -701.5
39 G302 -11016 | -547.5 104 SCLEGO -6715 -701.5 169 DB2 -1190 -701.5 234 VCI 4335 -701.5
40 G303 -10992 | -702.5 105 | IOGNDDUM2 -6630 -701.5 170 DB1 -1105 -701.5 235 VCI 4420 -701.5
41 G304 -10968 | -547.5 106 HSEG -6545 -701.5 171 DB1 -1020 -701.5 236 VvCC 4505 -701.5
42 G305 -10944 | -702.5 107 | IOVCCDUM3 -6460 -701.5 172 DBO -935 -701.5 237 VCC 4590 -701.5
43 G306 -10920 | -547.5 108 VSEG -6375 -701.5 173 DBO -850 -701.5 238 VCC 4675 -701.5
44 G307 -10896 | -702.5 109 | IOGNDDUM3 -6290 -701.5 174 NRD(E) -765 -701.5 239 VCC 4760 -701.5
45 G308 -10872 | -547.5 110 DCKEG -6205 -701.5 175 NRD(E) -680 -701.5 240 VGS 4845 -701.5
46 G309 -10848 | -702.5 111 | IOvVCCDUM4 -6120 -701.5 176 NWR(RNW) -595 -701.5 241 VGS 4930 -701.5
47 G310 -10824 | -547.5 112 PSX -6035 -701.5 177 NWR(RNW) -510 -701.5 242 VCOMR 5015 -701.5
48 G311 -10800 | -702.5 113 | IOGNDDUM4 -5950 -701.5 178 RS -425 -701.5 243 VCOMR 5100 -701.5
49 G312 -10776 | -547.5 114 C86 -5865 -701.5 179 RS -340 -701.5 244 VS 5185 -701.5
50 G313 -10752 | -702.5 115 | IOVCCDUM5 -5780 -701.5 180 SDO -255 -701.5 245 VS 5270 -701.5
51 G314 -10728 | -547.5 116 DTX1 -5695 -701.5 181 SDO -170 -701.5 246 VS 5355 -701.5
52 G315 -10704 | -702.5 117 | IOGNDDUM5 -5610 -701.5 182 SDI -85 -701.5 247 VS 5440 -701.5
53 G316 -10680 | -547.5 118 DTX2 -5525 -701.5 183 SDI 0 -701.5 248 VCOML 5525 -701.5
54 G317 -10656 | -702.5 119 | IOVCCDUM6 -5440 -701.5 184 SCL 85 -701.5 249 VCOML 5610 -701.5
55 G318 -10632 | -547.5 120 BWSO0 -5355 -701.5 185 SCL 170 -701.5 250 VCOML 5695 -701.5
56 G319 -10608 | -702.5 121 | IOGNDDUM6 -5270 -701.5 186 NCS 255 -701.5 251 VCOML 5780 -701.5
57 G320 -10584 | -547.5 122 BWS1 -5185 -701.5 187 NCS 340 -701.5 252 VCOMH 5865 -701.5
58 G321 -10560 | -702.5 123 | IOvVCCDUM7 -5100 -701.5 188 CSTB 425 -701.5 253 VCOMH 5950 -701.5
59 DUMMY13 -10536 | -547.5 124 BWS2 -5015 -701.5 189 CSTB 510 -701.5 254 VCOMH 6035 -701.5
60 DUMMY14 -10512 | -702.5 125 | IOGNDDUM7 -4930 -701.5 190 TEST1 595 -701.5 255 VCOMH 6120 -701.5
61 VMON -10488 | -547.5 126 RGBNCPU -4845 -701.5 191 IOGNDDUM8 680 -701.5 256 VCL 6205 -701.5
62 DUMMY16 -10285 | -701.5 127 | IOvVCCDUMS8 -4760 -701.5 192 TEST2 765 -701.5 257 VCL 6290 -701.5
63 VCOM1 -10200 | -701.5 128 NRESET -4675 -701.5 193 IOGNDDUM9 850 -701.5 258 VCL 6375 -701.5
64 VCOM1 -10115 | -701.5 129 NRESET -4590 -701.5 194 VDDD 935 -701.5 259 VCL 6460 -701.5
65 DS1 -10030 | -701.5 130 VSYNC -4505 -701.5 195 VDDD 1020 -701.5 260 TESTA1 6545 -701.5
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No. Pad name X Y No. Pad name X Y No. Pad name X Y No. Pad name X Y
261 TESTAL 6630 -701.5 326 G20 10992 | -702.5 391 G65 11136 547.5 456 G130 9576 702.5
262 VR1 6715 -701.5 327 G21 11016 -547.5 392 G66 11112 702.5 457 G131 9552 547.5
263 VR1 6800 -701.5 328 G22 11040 | -702.5 393 G67 11088 547.5 458 G132 9528 702.5
264 VR1 6885 -701.5 329 G23 11064 | -547.5 394 G68 11064 702.5 459 G133 9504 5475
265 VR1 6970 -701.5 330 G24 11088 | -702.5 395 G69 11040 547.5 460 G134 9480 702.5
266 ADDVDH 7055 -701.5 331 G25 11112 -547.5 396 G70 11016 702.5 461 G135 9456 5475
267 ADDVDH 7140 -701.5 332 G26 11136 -702.5 397 G71 10992 547.5 462 G136 9432 702.5
268 ADDVDH 7225 -701.5 333 G27 11160 | -547.5 398 G72 10968 | 702.5 463 G137 9408 547.5
269 ADDVDH 7310 -701.5 334 G28 11184 -702.5 399 G73 10944 547.5 464 G138 9384 702.5
270 DDVDH 7395 -701.5 335 G29 11208 | -547.5 400 G74 10920 | 702.5 465 G139 9360 547.5
271 DDVDH 7480 -701.5 336 G30 11232 | -702.5 401 G75 10896 | 547.5 466 G140 9336 702.5
272 DDVDH 7565 -701.5 337 G31 11256 -547.5 402 G76 10872 702.5 467 G141 9312 5475
273 DDVDH 7650 -701.5 338 G32 11280 | -702.5 403 G77 10848 | 547.5 468 G142 9288 702.5
274 CX11B 7735 -701.5 339 G33 11304 -547.5 404 G78 10824 702.5 469 G143 9264 547.5
275 CX11B 7820 -701.5 340 G34 11328 | -702.5 405 G79 10800 | 547.5 470 G144 9240 702.5
276 CX11B 7905 -701.5 341 G35 11352 -547.5 406 G80 10776 702.5 471 G145 9216 5475
277 CX11B 7990 -701.5 342 G36 11376 -702.5 407 G81 10752 547.5 472 G146 9192 702.5
278 CX11B 8075 -701.5 343 G37 11400 -547.5 408 G82 10728 702.5 473 G148 9168 5475
279 CcX1B 8160 -701.5 344 G38 11424 -702.5 409 G83 10704 547.5 474 G148 9144 702.5
280 CX11A 8245 -701.5 345 G39 11448 | -547.5 410 G84 10680 | 702.5 475 G149 9120 547.5
281 CX11A 8330 -701.5 346 G40 11472 -702.5 411 G85 10656 547.5 476 G150 9096 702.5
282 CX11A 8415 -701.5 347 G41 11496 | -547.5 412 G86 10632 | 702.5 a77 G151 9072 547.5
283 CX11A 8500 -701.5 348 G42 11520 | -702.5 413 G87 10608 | 547.5 478 G152 9048 702.5
284 CX11A 8585 -701.5 349 G43 11544 -547.5 414 G88 10584 702.5 479 G153 9024 5475
285 CX11A 8670 -701.5 350 G44 11568 | -702.5 415 G89 10560 | 547.5 480 G154 9000 702.5
286 Cl1B 8755 -701.5 351 G45 11592 -547.5 416 G90 10536 702.5 481 G155 8976 547.5
287 C11B 8840 -701.5 352 | THROUGH3 11616 | -702.5 417 Go1 10512 | 547.5 482 G156 8952 702.5
288 C11B 8925 -701.5 353 | THROUGH4 11640 | -547.5 418 G92 10488 | 702.5 483 G157 8928 5475
289 C11B 9010 -701.5 354 DUMMY22 11664 -702.5 419 G93 10464 547.5 484 G158 8904 702.5
290 C11B 9095 -701.5 355 DUMMY23 11688 | -547.5 420 G94 10440 | 702.5 485 G159 8880 5475
291 C11B 9180 -701.5 356 DUMMY24 11712 -702.5 421 G95 10416 547.5 486 G160 8856 702.5
292 Cl11A 9265 -701.5 357 DUMMY25 11736 | -547.5 422 G96 10392 | 702.5 487 G161 8832 547.5
293 Cl11A 9350 -701.5 358 DUMMY26 11760 -702.5 423 G97 10368 547.5 488 DUMMY37 8808 702.5
294 CI11A 9435 -701.5 359 DUMMY27 11784 | -547.5 424 G98 10344 | 702.5 489 DUMMY38 8784 547.5
295 C11A 9520 -701.5 360 DUMMY28 11808 | -702.5 425 G99 10320 | 547.5 490 VCOM3 8760 702.5
296 C11A 9605 -701.5 361 DUMMY29 11832 | -547.5 426 G100 10296 | 702.5 491 VCOM3 8736 547.5
297 C11A 9690 -701.5 362 DUMMY30 11856 | -702.5 427 G101 10272 | 5475 492 DUMMY39 8712 702.5
298 TESTA2 9775 -701.5 363 DUMMY31 11880 -547.5 428 G102 10248 702.5 493 DUMMY40 8688 547.5
299 DUMMY18 9860 -701.5 364 DUMMY32 11904 | -702.5 429 G103 10224 | 5475 494 DUMMY41 8664 702.5
300 VCOM2 9945 -701.5 365 DUMMY33 11928 | -547.5 430 G104 10200 | 702.5 495 S720 8640 5475
301 VCOM2 10030 -701.5 366 DUMMY34 11736 702.5 431 G105 10176 547.5 496 S719 8616 702.5
302 VCOM2 10115 -701.5 367 VGLDMY 11712 547.5 432 G106 10152 702.5 497 S718 8592 5475
303 VCOM2 10200 -701.5 368 DUMMY35 11688 702.5 433 G107 10128 547.5 498 S717 8568 702.5
304 TESTA4 10285 | -701.5 369 DUMMY36 11664 547.5 434 G108 10104 | 702.5 499 S716 8544 547.5
305 DUMMY20 10488 -547.5 370 [ THROUGH5 11640 702.5 435 G109 10080 547.5 500 S715 8520 702.5
306 DUMMY21 10512 | -702.5 371 | THROUGH6 11616 547.5 436 G110 10056 | 702.5 501 S714 8496 547.5
307 Gl 10536 -547.5 372 G46 11592 702.5 437 G111 10032 547.5 502 S713 8472 702.5
308 G2 10560 | -702.5 373 G4a7 11568 547.5 438 G112 10008 | 702.5 503 S712 8448 547.5
309 G3 10584 | -547.5 374 G48 11544 702.5 439 G113 9984 547.5 504 S711 8424 702.5
310 G4 10608 -702.5 375 G49 11520 5475 440 G114 9960 702.5 505 S710 8400 547.5
311 G5 10632 | -547.5 376 G50 11496 702.5 441 G115 9936 547.5 506 S709 8376 702.5
312 G6 10656 -702.5 377 G51 11472 547.5 442 G116 9912 702.5 507 S708 8352 5475
313 G7 10680 | -547.5 378 G52 11448 702.5 443 G117 9888 547.5 508 S707 8328 702.5
314 G8 10704 | -702.5 379 G53 11424 547.5 444 G118 9864 702.5 509 S706 8304 5475
315 G9 10728 -547.5 380 G54 11400 702.5 445 G119 9840 547.5 510 S705 8280 702.5
316 G10 10752 | -702.5 381 G55 11376 547.5 446 G120 9816 702.5 511 S704 8256 547.5
317 G11 10776 -547.5 382 G56 11352 702.5 447 G121 9792 547.5 512 S703 8232 702.5
318 G12 10800 | -702.5 383 G57 11328 547.5 448 G122 9768 702.5 513 S702 8208 547.5
319 G13 10824 -547.5 384 G58 11304 702.5 449 G123 9744 547.5 514 S701 8184 702.5
320 G14 10848 | -702.5 385 G59 11280 547.5 450 G124 9720 702.5 515 S700 8160 547.5
321 G15 10872 | -547.5 386 G60 11256 702.5 451 G125 9696 547.5 516 S699 8136 702.5
322 G16 10896 -702.5 387 G61 11232 5475 452 G126 9672 702.5 517 S698 8112 547.5
323 G17 10920 | -547.5 388 G62 11208 702.5 453 G127 9648 547.5 518 S697 8088 702.5
324 G18 10944 | -702.5 389 G63 11184 547.5 454 G128 9624 702.5 519 S696 8064 5475
325 G19 10968 | -547.5 390 G64 11160 702.5 455 G129 9600 547.5 520 S695 8040 702.5
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#»HX8312-A

240RGBx320 dots, 262,144 color TFT controller driver

Himax

DATA SHEET Preliminary V03

No. Pad name X Y No. Pad name X Y No. Pad name X Y No. Pad name X Y

521 5694 8016 | 547.5 || ss6 $629 6456 | 7025 ||es1 S564 4896 | 5475 || 716 S499 3336 | 702.5
502 S693 7992 | 7025 587 $628 6432 | 5475 |les52 S563 4g72 | 7025 || 717 S498 3312 | 5475
503 $692 7968 | 547.5 588 S627 6408 | 7025 |les53 S562 4848 | 5475 || 718 S497 3288 | 7025
524 S691 7944 | 7025 589 S626 6384 | 5475 |lesa S561 4824 | 7025 || 719 S496 3264 | 5475
505 S690 7920 | 5475 || 590 $625 6360 | 7025 |less S560 4800 | 547.5 || 720 S495 3240 | 702.5
526 S689 7896 | 702.5 591 S624 6336 | 5475 |lese S559 4776 | 7025 || 721 S494 3216 | 5475
507 S688 7872 | 5475 592 $623 6312 | 7025 |les7 S558 4752 | 5475 || 722 S493 3192 | 7025
508 S687 7848 | 7025 593 S622 6288 | 5475 ||ess S557 4728 | 7025 || 723 5492 3168 | 547.5
529 S686 7824 547.5 594 S621 6264 702.5 659 S556 4704 547.5 724 S491 3144 702.5
530 S685 7800 | 7025 595 $620 6240 | 5475 |leso S555 4680 | 7025 || 725 S490 3120 | 5475
531 S684 7776 | 5475 596 S619 6216 | 7025 |les1 S554 4656 | 547.5 || 726 S489 3096 | 702.5
532 5683 7752 | 7025 597 S618 6192 | 5475 ||es2 S553 4632 | 7025 || 727 5488 3072 | 5475
533 S682 7728 | 5475 || 5908 S617 6168 | 7025 |le63 S552 4608 | 547.5 || 728 S487 3048 | 7025
534 S681 7704 | 7025 599 S616 6144 | 5475 |lesa S551 4584 | 7025 || 729 S486 3024 | 5475
535 $680 7680 | 547.5 600 S615 6120 | 7025 |less S550 4560 | 547.5 || 730 S485 3000 | 7025
536 S679 7656 | 702.5 601 S614 6096 | 5475 |lese S549 4536 | 7025 || 731 S484 2976 | 5475
537 S678 7632 | 5475 || 602 S613 6072 | 7025 ||es7 S548 4512 | 5475 || 732 5483 2952 | 702.5
538 S677 7608 | 702.5 603 S612 6048 | 5475 |less S547 4488 | 7025 || 733 S482 2928 | 5475
539 S676 7584 | 5475 604 S611 6024 | 7025 |]eg9 S546 4464 | 5475 || 734 S481 2904 | 7025
540 S675 7560 | 702.5 605 S610 6000 | 5475 |le70 S545 4440 | 7025 |] 735 5480 2880 | 547.5
541 S674 7536 | 5475 || 606 S609 5976 | 7025 ||e71 S544 4416 | 5475 || 736 S479 2856 | 702.5
542 S673 7512 | 7025 607 $608 5952 | 5475 |le72 S543 4392 | 7025 || 737 S478 2832 | 5475
543 S672 7488 | 5475 608 S607 5928 | 7025 |le73 S542 4368 | 547.5 || 738 S477 2808 | 702.5
544 S671 7464 | 7025 609 S606 5004 | 5475 |le674 S541 4344 | 7025 | 739 S476 2784 | 5475
545 S670 7440 547.5 610 S605 5880 702.5 675 S540 4320 547.5 740 S475 2760 702.5
546 S669 7416 | 7025 611 S604 5856 | 5475 |le76 S539 4296 | 7025 || 741 S474 2736 | 5475
547 S668 7392 | 5475 612 S603 5832 | 7025 |le77 S538 4272 | 5475 || 742 S473 2712 | 7025
548 S667 7368 | 7025 613 S602 5808 | 5475 ||le78 S537 4248 | 7025 || 743 S472 2688 | 547.5
549 5666 7344 | 5475 614 S601 5784 | 7025 |le79 S536 4224 | 5475 || 744 s471 2664 | 7025
550 S665 7320 | 7025 615 S600 5760 | 5475 |leso S535 4200 | 7025 || 745 $470 2640 | 5475
551 S664 7296 | 5475 616 S599 5736 | 7025 |les1 S534 4176 | 5475 || 746 S469 2616 | 702.5
552 S663 7272 | 7025 617 S598 5712 | 5475 |]eg2 S533 4152 | 7025 || 747 S468 2592 | 547.5
553 S662 7248 | 5475 || 618 $597 5688 | 7025 |les3 $532 4128 | 5475 || 748 S467 2568 | 702.5
554 S661 7224 | 7025 619 S596 5664 | 5475 |lesa S531 4104 | 7025 || 749 S466 2544 | 5475
555 S660 7200 | 5475 620 S595 5640 | 7025 |less S530 4080 | 547.5 || 750 S465 2520 | 7025
556 S659 7176 | 7025 621 S594 5616 | 5475 |lege S529 4056 | 7025 || 751 S464 2496 | 547.5
557 S658 7152 | 5475 || 622 $593 5592 | 7025 ||es7 S528 4032 | 5475 || 752 S463 2472 | 7025
558 S657 7128 | 7025 623 $592 5568 | 5475 ||ess s527 4008 | 7025 | 753 S462 2448 | 5475
559 S656 7104 | 5475 624 S591 5544 | 7025 |lego S526 3984 | 5475 || 754 S461 2424 | 7025
560 S655 7080 | 7025 625 S590 5520 | 5475 |le90 S525 3960 | 7025 | 755 S460 2400 | 5475
561 S654 7056 | 547.5 || 626 S589 5496 | 7025 ||e01 S524 3936 | 547.5 || 756 S459 2376 | 702.5
562 S653 7032 | 7025 627 $588 5472 | 5475 ||e92 S523 3912 | 7025 || 757 S458 2352 | 5475
563 $652 7008 | 547.5 628 S587 5448 | 7025 |leo3 S522 3888 | 547.5 || 758 S457 2328 | 7025
564 S651 6984 | 7025 629 S586 5424 | 5475 |04 S521 3864 | 7025 | 759 S456 2304 | 5475
565 S650 6960 | 5475 || 630 $585 5400 | 7025 |le9s $520 3840 | 547.5 || 760 S455 2280 | 702.5
566 S649 6936 | 7025 631 S584 5376 | 5475 |le9s S519 3816 | 7025 || 761 S454 2256 | 547.5
567 $648 6912 | 5475 632 S583 5352 | 7025 |leo7 S518 3792 | 5475 || 762 $453 2232 | 7025
568 S647 6888 | 702.5 633 S582 5328 | 5475 |]eos S517 3768 | 7025 || 763 S452 2208 | 547.5
569 S646 6864 | 5475 || 634 S581 5304 | 7025 |leg9 S516 3744 | 5475 || 764 S451 2184 | 7025
570 S645 6840 | 7025 635 $580 5280 | 5475 |l700 S515 3720 | 7025 || 765 $450 2160 | 547.5
571 S644 6816 | 547.5 636 S579 5256 | 7025 |l701 S514 3696 | 547.5 || 766 S449 2136 | 7025
572 S643 6792 | 7025 637 S578 5232 | 5475 ||702 S513 3672 | 7025 || 767 5448 2112 | 5475
573 S642 6768 | 547.5 || 638 S577 5208 | 7025 |l703 S512 3648 | 547.5 || 768 S447 2088 | 702.5
574 S641 6744 | 7025 639 S576 5184 | 5475 ||704 S511 3624 | 7025 || 769 S446 2064 | 547.5
575 $640 6720 | 5475 640 S575 5160 | 7025 |l705 S510 3600 | 547.5 || 770 S445 2040 | 7025
576 S639 6696 | 702.5 641 S574 5136 | 5475 |06 S509 3576 | 7025 || 771 S444 2016 | 547.5
577 S638 6672 | 547.5 642 S573 5112 | 7025 ||707 S508 3552 | 5475 || 772 S443 1992 | 7025
578 S637 6648 | 702.5 643 S572 5088 | 5475 ||7o08 S507 3528 | 7025 || 773 S442 1968 | 547.5
579 $636 6624 | 547.5 644 S571 5064 | 7025 |l709 S506 3504 | 5475 || 774 S441 1944 | 7025
580 S635 6600 | 702.5 645 S570 5040 | 5475 |l710 S505 3480 | 7025 || 775 S440 1920 | 5475
581 S634 6576 547.5 646 S569 5016 702.5 711 S504 3456 547.5 776 S439 1896 702.5
582 S633 6552 | 7025 647 $568 4992 | 5475 ||712 S503 3432 | 7025 || 777 $438 1872 | 5475
583 $632 6528 | 547.5 648 S567 4968 | 7025 ||713 S502 3408 | 547.5 || 778 $437 1848 | 7025
584 S631 6504 | 702.5 649 S566 4944 | 5475 ||714 S501 3384 | 7025 || 779 S436 1824 | 5475
585 S630 6480 | 5475 || 650 $565 4920 | 7025 ||715 S500 3360 | 547.5 || 780 $435 1800 | 702.5
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= HX8312-A 2 i
240RGBx320 dots, 262,144 color TFT controller driver %J ’nm

DATA SHEET Preliminary V03

No. Pad name X Y No. Pad name X Y No. Pad name X Y No. Pad name X Y

781 S434 1776 547.5 846 S369 216 702.5 911 S305 -1344 | 5475 976 S240 -2904 | 702.5
782 $433 1752 702.5 847 S368 192 547.5 912 S304 -1368 | 702.5 977 S239 -2928 547.5
783 s432 1728 | 5475 ||gas $367 168 | 7025 |]o13 $303 1392 | 5475 || 978 s238 2952 | 7025
784 S431 1704 702.5 849 S366 144 547.5 914 S302 -1416 702.5 979 S237 -2976 547.5
785 S430 1680 547.5 850 S365 120 702.5 915 S301 -1440 | 5475 980 S236 -3000 702.5
786 S429 1656 702.5 851 S364 96 547.5 916 S300 -1464 | 702.5 981 S235 -3024 | 5475
787 s428 1632 | 5475 ||gs2 $363 72 | 7025 || 917 $299 -1488 | 5475 || 982 s234 3048 | 7025
788 S427 1608 702.5 853 S362 48 547.5 918 S298 -1512 702.5 983 S233 -3072 547.5
789 S426 1584 547.5 854 S361 24 702.5 919 S297 -1536 | 5475 984 S$232 -3096 702.5
790 S425 1560 | 7025 ||gs5| DuMMYa2 0 547.5 || 920 S296 1560 | 7025 || 085 S231 3120 | 5475
701 S424 1536 | 5475 ||gs6 $360 24 | 7025 || 921 $295 -1584 | 5475 || 9s6 $230 3144 | 7025
792 S423 1512 702.5 857 S359 -48 547.5 922 S294 -1608 702.5 987 S229 -3168 547.5
793 S422 1488 547.5 858 S358 -72 702.5 923 S293 -1632 | 547.5 988 S228 -3192 702.5
704 s421 1464 | 7025 ||sgs0 S357 96 | 5475 || 924 S292 -1656 | 7025 || 980 s227 3216 | 5475
705 $420 1440 | 5475 |]g60 $356 120 | 7025 || 925 s291 -1680 | 547.5 || 990 $226 3240 | 7025
796 S419 1416 702.5 861 S355 -144 547.5 926 S290 -1704 702.5 991 S225 -3264 547.5
797 S418 1392 547.5 862 S354 -168 702.5 927 S289 -1728 | 547.5 992 S224 -3288 702.5
708 s417 1368 | 7025 ||sgs3 $353 192 | 5475 |] 928 S288 4752 | 7025 || 903 S223 3312 | 5475
799 s416 1344 | 5475 || g6a S352 216 | 7025 || 929 s287 1776 | 547.5 || 994 s222 3336 | 7025
800 S415 1320 702.5 865 S351 -240 547.5 930 S286 -1800 | 702.5 995 S221 -3360 | 547.5
801 S414 1296 547.5 866 S350 -264 702.5 931 S285 -1824 | 5475 996 S220 -3384 | 702.5
802 S413 1272 702.5 867 S349 -288 547.5 932 S284 -1848 | 702.5 997 S219 -3408 547.5
803 s412 1248 | 5475 ||ges S348 312 | 7025 || 933 s283 1872 | 5475 || 998 s218 3432 | 7025
804 S411 1224 702.5 869 S347 -336 547.5 934 S282 -1896 | 702.5 999 S217 -3456 | 547.5
805 S410 1200 547.5 870 S346 -360 702.5 935 S281 -1920 | 547.5 ||1000 S216 -3480 702.5
806 S409 1176 702.5 871 S345 -384 547.5 936 S280 -1944 | 702.5 |J1001 S215 -3504 | 5475
807 S408 1152 | 5475 || g72 S344 408 | 7025 || 937 s279 -1968 | 547.5 ||1002 s214 3528 | 7025
808 S407 1128 702.5 873 S343 -432 547.5 938 S278 -1992 | 702.5 | 1003 S213 -3552 | 5475
809 S406 1104 547.5 874 S342 -456 702.5 939 S277 -2016 | 547.5 | 1004 S212 -3576 702.5
810 S405 1080 702.5 875 S341 -480 547.5 940 S276 -2040 | 702.5 | 1005 S211 -3600 547.5
811 S404 1056 | 5475 ||g76 $340 504 | 7025 || 941 S275 2064 | 547.5 ||1006 $210 3624 | 7025
812 S403 1032 702.5 877 S339 -528 547.5 942 S274 -2088 | 702.5 |j1007 S209 -3648 | 547.5
813 S402 1008 547.5 878 S338 -552 702.5 943 S273 -2112 547.5 | 1008 S208 -3672 702.5
814 S401 984 702.5 879 S337 -576 547.5 944 S272 -2136 | 702.5 | 1009 S207 -3696 547.5
815 S400 960 | 5475 |lss0 $336 600 | 7025 || 945 s271 2160 | 547.5 |[1010 $206 3720 | 7025
816 S399 936 702.5 881 S335 -624 547.5 946 S270 -2184 | 7025 |j1011 S205 -3744 | 5475
817 S398 912 547.5 882 S334 -648 702.5 947 S269 -2208 | 547.5 |j1012 S204 -3768 702.5
818 S397 888 702.5 883 S333 -672 547.5 948 S268 -2232 | 7025 |J1013 S203 -3792 547.5
819 $396 864 | 5475 |lssa $332 696 | 7025 || ga9 S267 2256 | 547.5 ||1014 S202 3816 | 7025
820 S395 840 702.5 885 S331 =720 547.5 950 S266 -2280 | 702.5 |J1015 S201 -3840 | 5475
821 S394 816 547.5 886 S330 =744 702.5 951 S$265 -2304 | 547.5 |J1016 S200 -3864 | 702.5
822 S393 792 702.5 887 S$329 -768 547.5 952 S264 -2328 | 7025 ||1017 S199 -3888 547.5
823 $392 768 | 5475 ||sss s328 792 | 7025 || 953 $263 2352 | 5475 ||1018 s198 3912 | 7025
824 S391 744 702.5 889 S327 -816 547.5 954 S262 -2376 | 702.5 | 1019 S197 -3936 | 547.5
825 S390 720 547.5 890 S326 -840 702.5 955 S261 -2400 | 547.5 |J1020 S196 -3960 702.5
826 S389 696 702.5 891 S325 -864 547.5 956 S260 -2424 | 7025 |J1021 S195 -3984 | 547.5
827 s388 672 | 5475 |[|s92 S224 -888 | 7025 || 957 $259 -2448 | 5475 ||1022 s194 -4008 | 7025
828 S387 648 702.5 893 S223 -912 547.5 958 S258 -2472 | 702.5 | 1023 S193 -4032 | 5475
829 S386 624 547.5 894 S§322 -936 702.5 959 S257 -2496 | 547.5 | 1024 S192 -4056 702.5
830 S385 600 702.5 895 S321 -960 547.5 960 S256 -2520 | 702.5 | 1025 S191 -4080 547.5
831 S384 576 | 5475 || s96 $320 984 | 7025 || 961 $255 -2544 | 5475 ||1026 $190 -4104 | 7025
832 S383 552 702.5 897 S319 -1008 547.5 962 S254 -2568 | 702.5 | 1027 S189 -4128 | 5475
833 S382 528 547.5 898 S318 -1032 702.5 963 S253 -2592 | 547.5 ||1028 S188 -4152 702.5
834 S381 504 702.5 899 S317 -1056 547.5 964 S252 -2616 | 702.5 | 1029 S187 -4176 547.5
835 $380 480 | 5475 || 900 $316 1080 | 7025 || 965 s251 -2640 | 547.5 ||1030 S186 4200 | 7025
836 S379 456 | 7025 ||g01 S315 1104 | 5475 || 966 $250 2664 | 702.5 ||1031 s185 4224 | 5475
837 S378 432 547.5 902 S314 -1128 702.5 967 S249 -2688 | 547.5 |1032 S184 -4248 702.5
838 s377 208 | 7025 ||o03 $313 1152 | 5475 || 068 S248 2712 | 7025 |[1033 s183 4272 | 5475
839 S376 384 | 5475 |lo0a s312 1176 | 7025 | 969 s247 2736 | 547.5 ||1034 s182 -4296 | 7025
840 S375 360 702.5 905 S311 -1200 547.5 970 S246 -2760 | 702.5 | 1035 S181 -4320 | 5475
841 S374 336 547.5 906 S310 -1224 | 702.5 971 S245 -2784 | 547.5 |]1036 S180 -4344 | 702.5
842 S373 312 702.5 907 S309 -1248 547.5 972 S244 -2808 | 702.5 | 1037 S179 -4368 547.5
843 s372 288 | 5475 || oos $308 1272 | 7025 || 973 s243 2832 | 547.5 ||1038 s178 4392 | 7025
844 s371 264 | 7025 |l909 $307 1296 | 547.5 || 974 s242 -2856 | 702.5 ||1039 s177 -4416 | 5475
845 S370 240 547.5 910 S306 -1320 702.5 975 S241 -2880 | 547.5 |]1040 S176 -4440 702.5
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= HX8312-A 2 i
240RGBx320 dots, 262,144 color TFT controller driver %J ’nm

DATA SHEET Preliminary V03

No. Pad name X Y No. Pad name X Y No. Pad name X Y No. Pad name X Y
1041 S175 -4464 547.5 1106 S110 -6024 | 7025 |l1171 S45 -7584 | 547.5 | l1236 G175 -9144 | 702.5
1042 S174 -4488 702.5 1107 S109 -6048 5475 |l1172 S44 -7608 | 702.5 | 1237 G176 -9168 547.5
1043 s173 4512 | 5475 ||1108 s108 6072 | 7025 ||1173 s43 7632 | 5475 ||1238 G177 9192 | 702.5
1044 S172 -4536 702.5 1109 S107 -6096 547.5 1174 S42 -7656 7025 | 11239 G178 -9216 547.5
1045 S171 -4560 547.5 1110 S106 -6120 7025 |1175 S41 -7680 | 547.5 |l1240 G179 -9240 702.5
1046 $170 -a584 | 7025 ||1111 S105 6144 | 5475 ||1176 sS40 7704 | 7025 |[1241 G180 -9264 | 547.5
1047 S169 -4608 | 5475 ||1112 s104 6168 | 7025 |[1177 $39 7728 | 5475 | L1242 G181 -9288 | 702.5
1048 S168 -4632 702.5 1113 S103 -6192 547.5 1178 S38 -7752 7025 | 1243 G182 -9312 547.5
1049 S167 -4656 547.5 1114 S102 -6216 702.5 |11179 S37 -7776 | 547.5 ||1244 G183 -9336 702.5
1050 S166 -4680 702.5 1115 S101 -6240 547.5 |l1180 S36 -7800 | 702.5 |l1245 G184 -9360 547.5
1051 S165 -4704 | 5475 ||1116 $100 6264 | 7025 ||1181 S35 7824 | 5475 ||1246 G185 -9384 | 702.5
1052 S164 -4728 702.5 1117 S99 -6288 547.5 1182 S34 -7848 7025 |l1247 G186 -9408 547.5
1053 S163 -4752 547.5 1118 S98 -6312 702.5 |11183 S33 -7872 | 5475 |l1248 G187 -9432 702.5
1054 S162 -4776 702.5 1119 S97 -6336 5475 |l1184 S32 -7896 | 702.5 | 1249 G188 -9456 547.5
1055 s161 -4800 | 5475 ||1120 S96 6360 | 7025 |l1185 s31 7920 | 547.5 | L1250 G189 -9480 | 702.5
1056 S160 -4824 702.5 1121 S95 -6384 547.5 1186 S30 -7944 7025 | 11251 G190 -9504 547.5
1057 S159 -4848 547.5 1122 S94 -6408 702.5 |11187 S29 -7968 | 547.5 |li252 G191 -9528 702.5
1058 S158 -4872 702.5 1123 S93 -6432 5475 |l1188 S28 -7992 | 7025 | 1253 G192 -9552 547.5
1059 S157 -4896 | 5475 ||1124 S92 6456 | 7025 ||1189 s27 -8016 | 547.5 ||1254 G193 -9576 | 702.5
1060 S156 -4920 702.5 1125 S91 -6480 547.5 1190 S26 -8040 7025 | L1255 G194 -9600 547.5
1061 S155 -4944 547.5 1126 S90 -6504 | 7025 |f11901 S25 -8064 | 547.5 |l1256 G195 -9624 | 702.5
1062 S154 -4968 702.5 1127 S89 -6528 5475 |l1192 S24 -8088 | 702.5 |1257 G196 -9648 547.5
1063 S153 -4992 | 5475 ||1108 s88 6552 | 7025 ||1193 s23 -8112 | 547.5 ||1258 G197 -9672 | 702.5
1064 S152 -5016 702.5 1129 S87 -6576 547.5 1194 S22 -8136 7025 | 11259 G198 -9696 547.5
1065 S151 -5040 547.5 1130 S86 -6600 702.5 |11195 S21 -8160 | 547.5 | l1260 G199 -9720 702.5
1066 S150 -5064 702.5 1131 sS85 -6624 | 547.5 |l1196 S20 -8184 | 702.5 | 1261 G200 -9744 | 5475
1067 S149 5088 | 547.5 ||1132 s84 6648 | 7025 |[1197 s19 -8208 | 547.5 |l1262 G201 -9768 | 702.5
1068 S148 -5112 702.5 1133 S83 -6672 547.5 1198 S18 -8232 7025 | 1263 G202 -9792 547.5
1069 S147 -5136 547.5 1134 S82 -6696 702.5 |11199 S17 -8256 | 547.5 | 11264 G203 -9816 702.5
1070 S146 -5160 702.5 1135 S81 -6720 547.5 | 11200 S16 -8280 | 702.5 | 1265 G204 -9840 547.5
1071 S145 5184 | 5475 ||1136 S80 6744 | 7025 ||1201 s15 -8304 | 547.5 ||1266 G205 -9864 | 702.5
1072 S144 -5208 702.5 1137 S79 -6768 547.5 1202 S14 -8328 7025 |l1267 G206 -9888 547.5
1073 S143 -5232 547.5 1138 S78 -6792 702.5 | 11203 S13 -8352 | 547.5 |l1268 G207 -9912 702.5
1074 S142 -5256 702.5 1139 S77 -6816 547.5 |11204 S12 -8376 | 702.5 | 1269 G208 -9936 547.5
1075 s141 5280 | 547.5 ||1140 S76 6840 | 702.5 |[1205 s11 -8400 | 547.5 ||1270 G209 -9960 | 702.5
1076 S140 -5304 702.5 1141 S75 -6864 547.5 1206 S10 -8424 7025 |l1271 G210 -9984 547.5
1077 S139 -5328 547.5 1142 S74 -6888 702.5 | 11207 S9 -8448 | 547.5 |l1272 G211 -10008 | 702.5
1078 S138 -5352 702.5 1143 S73 -6912 5475 | 1208 S8 -8472 702.5 {11273 G212 -10032 | 547.5
1079 s137 5376 | 547.5 ||1144 s72 6936 | 7025 |l1209 s7 -8496 | 547.5 ||1274 G213 -10056 | 702.5
1080 S136 -5400 702.5 1145 S71 -6960 547.5 1210 S6 -8520 7025 {1275 G214 -10080 | 547.5
1081 S135 -5424 547.5 1146 S70 -6984 | 7025 |l1211 S5 -8544 | 5475 |l1276 G215 -10104 | 702.5
1082 S134 -5448 702.5 1147 S69 -7008 5475 |l1212 S4 -8568 | 702.5 |1277 G216 -10128 | 547.5
1083 5133 5472 | 5475 ||1148 S68 7032 | 7025 ||1213 s3 -8592 | 5475 ||1278 G217 -10152 | 702.5
1084 S132 -5496 702.5 1149 S67 -7056 547.5 1214 S2 -8616 7025 | L1279 G218 -10176 | 547.5
1085 S131 -5520 547.5 1150 S66 -7080 702.5 | 11215 S1 -8640 | 547.5 |l1280 G219 -10200 | 702.5
1086 $130 5544 | 7025 |]1151 S65 7104 | 5475 ||1216] DumMY4s | -se64 | 7025 ||1081 G220 -10224 | 547.5
1087 s129 5568 | 547.5 ||1152 S64 7128 | 7025 ||1217| DUMMY44 | -sess | 547.5 ||1080 G221 -10248 | 702.5
1088 S128 -5592 702.5 1153 S63 -7152 547.5 1218 DUMMY45 -8712 7025 | 11283 G222 -10272 | 547.5
1089 S127 -5616 547.5 1154 S62 -7176 702.5 | 11219 VCOM4 -8736 | 547.5 |l1284 G223 -10296 | 702.5
1090 S126 -5640 702.5 1155 S61 -7200 547.5 1220 VCOM4 -8760 702.5 | 1285 G224 -10320 | 547.5
1091 s125 5664 | 547.5 ||1156 S60 7224 | 7025 |l1221| DUMMY4s | -8784 | 547.5 ||1286 G225 -10344 | 702.5
1092 S124 -5688 702.5 1157 S59 -7248 547.5 1222 DUMMY47 -8808 7025 |l1287 G226 -10368 | 547.5
1093 S123 -5712 547.5 1158 S58 -7272 702.5 |11223 G162 -8832 | 547.5 |l1288 G227 -10392 | 702.5
1094 S122 -5736 702.5 1159 S57 -7296 5475 |11224 G163 -8856 | 702.5 | 1289 G228 -10416 | 547.5
1095 s121 5760 | 547.5 ||1160 S56 7320 | 7025 ||1205 G164 -8880 | 547.5 ||1200 G229 -10440 | 702.5
1096 S120 -5784 702.5 1161 S55 -7344 547.5 1226 G165 -8904 7025 | 11201 G230 -10464 | 547.5
1097 S119 -5808 547.5 1162 S54 -7368 7025 |l1227 G166 -8928 | 547.5 |l1202 G231 -10488 | 702.5
1098 S118 -5832 702.5 1163 S53 -7392 5475 ||1228 G167 -8952 702.5 | J1293 G232 -10512 | 547.5
1099 s117 5856 | 547.5 ||1164 s52 7416 | 7025 ||1229 G168 -8976 | 547.5 ||1204 G233 -10536 | 702.5
1100 S116 -5880 702.5 1165 S51 -7440 547.5 1230 G169 -9000 7025 |l1295 G234 -10560 | 547.5
1101 S115 -5904 547.5 1166 S50 -7464 | 702.5 |l1231 G170 -9024 | 547.5 | l1296 G235 -10584 | 702.5
1102 S114 -5928 702.5 1167 S49 -7488 5475 | 11232 G171 -9048 | 702.5 | 1297 G236 -10608 | 547.5
1103 s113 5952 | 547.5 ||1168 s48 7512 | 7025 ||1233 G172 9072 | 547.5 ||1208 G237 -10632 | 702.5
1104 S112 -5976 702.5 1169 S47 -7536 547.5 1234 G173 -9096 702.5 | 11299 G238 -10656 | 547.5
1105 S111 -6000 547.5 1170 S46 -7560 702.5 | 11235 G174 -9120 | 547.5 {11300 G239 -10680 | 702.5
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No. Pad name X Y
1301 G240 -10704 | 5475
1302 G241 -10728 702.5
1303 G242 -10752 547.5
1304 G243 -10776 | 7025
1305 G244 -10800 | 547.5
1306 G245 -10824 702.5
1307 G246 -10848 547.5
1308 G247 -10872 | 7025
1309 G248 -10896 | 547.5
1310 G249 -10920 702.5
1311 G250 -10944 547.5
1312 G251 -10968 | 702.5
1313 G252 -10992 | 5475
1314 G253 -11016 702.5
1315 G254 -11040 547.5
1316 G255 -11064 702.5
1317 G256 -11088 | 547.5
1318 G257 -11112 702.5
1319 G258 -11136 547.5
1320 G259 -11160 | 702.5
1321 G260 -11184 | 5475
1322 G261 -11208 702.5
1323 G262 -11232 547.5
1324 G263 -11256 | 702.5
1325 G264 -11280 | 547.5
1326 G265 -11304 702.5
1327 G266 -11328 547.5
1328 G267 -11352 | 702.5
1329 G268 -11376 | 547.5
1330 G269 -11400 | 702.5
1331 G270 -11424 547.5
1332 G271 -11448 702.5
1333 G272 -11472 | 5475
1334 G273 -11496 702.5
1335 G274 -11520 547.5
1336 G275 -11544 702.5
1337 G276 -11568 | 547.5
1338 G277 -11592 702.5
1339| THROUGH7 -11616 547.5
1340\ THROUGHS8 -11640 702.5
1341 DUMMY48 -11664 | 547.5
1342 DUMMY49 -11688 702.5
1343 VGLDMY -11712 547.5
1344 DUMMY50 -11736 702.5

Alignment mark X Y
(1-a) -11855 | -394.5
(1-b) 11855 | -394.5
(2-a) -11802 | 7155
(2-b) 11802 715.5
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BUMP Arrangement
P 24.030mm .
| Source output: 720 + DS: 1 + Gate output: 232+ Dummy: 18 + Through: 4 + VCOM: 4 = 979 pads | B
ohm_, b
S361 3 G160 A
3vcoma  s2 S360 S363
@II DD DOORGERDD — DDDDDD:::::::::DDII 1H000- D[IDHII@
DIDDDIIIDDDI BU00=000R000=000N0N000-000
VGLDMY coma Us3 S350 ez s720 COM3 G161 VGLDMY
1.670mm
; 23.710mm .
i _ i
E’ 164.5um 164.5um E
G278 G320 a— *—o—9—9 G1G3 G45
(- | | |]::::::::|]|. ﬁ ﬁ TESTAZ é ﬁ TESTAL h 0000 NN
- |ﬁ (] l D [ ] D l [ [ Ij l{N] | e
G279 G321 VCOM1 DS1VDD1 CIP VCOM2 G44 v
 Dummy: 12 ‘Gate - 44 q > { 4 :Gate 145 :Dummy : 12;
N T d 1/0, Input or dummy: 243
Dummy : 2 <
< 2500m > Dummy : 3 450um
|:| Output pad I Dummy |:| With internal line Face up (Bump View)
1 ]
D l D N _ HX8312A
1/0 pad Dummy With internal line
Note: There is no gold bumper on DUMMY 7,9,11, 23, 25, 27 pins.
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Alignment mark

Unit:(um) All Layer Prohibition

O o

(-11802,715.5) (11802,715.5)

] ]
I (-11855,-394.5) (11855,-394.5) I

25um 15um 20um15um 25um

25um ¢ 50um  ; 25um_ > il Plepie >
y A
25um 25um
v A
A A
A
A
50um 20um
A
\4 Y.
N A
25um 25um
Y. Y.
10um
20um AN
y
20um "40um
A
30um
A
)
40um
Y.
30um
Y
A
40um
Y
40um 30um 40um  30um 40um
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4
ay

B

L.

~ Himax

Bump size

Input Bump size (type A) (pad 62~pad 304)

30um

117um

55um

55um

DATA S

Output Bump size (type B) (pad 1 ~ pad 61; pad 305 ~ pad 1344)

48um

26um

115um

22um

22um

40um

115um

Height
15um
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=

Pad Coordinate

X(-)
f
A
v
i
-) < + >
YO Origin Y
v
303
304
306
307
Voo
362 v 369
363 368
364 367
365 366
4
X(+)
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2. Interface

The HX8312-A has a system interface circuit for data / command transferring, and a RGB
interface circuit for data transferring during animated display. The system interface circuit uses
data bus pins (DB17-0) defined as (R5-0, G5-0, B5-0) bits. Since the data bus pins (DB17-0)
can be used as input in RGB interface circuit, the HX8312-A shows animated display with less
wiring. Table 2. 1 shows the bus pin used in every interface circuit with different external setting
pin setting.

When HX8312-A is set up for unique interface mode, the input data bus pins which are not
used must be fixed at IOVCC or VSSD.

External Setting Pin Interface Mode
VSYNC, HSYNC, .
NWRGB PSX RS DENA , DOTCLK Command transfer Display Data Transfer
. System Interface Circuit
. . . e ( Parallel Bus) i
' System Interface Circuit
. . . e i ( Parallel Bus )
' System Interface Circuit
. . . e ( Serial Bus ) \
. System Interface Circuit
. 1 1 e \ ( Serial Bus )
System Interface Circuit
1 Y Y L ( Parallel Bus) i
1 0 1 Input - RGB Interface Circuit
1 1 0 Input Syplein Int_erface Cirgit RGB Interface Circuit
( Serial Bus)
1 1 1 Input - RGB Interface Circuit
Table 2. 1 Interface Type
Note:

1. The NWRGB is the DO bit of RO2h register.

2. System interface (parallel and serial bus) circuit is not available when external pin RGB_nCPU = "1". All operation
from system interface input are not available.

3. Please make sure that RGB interface circuit is only used for display data RAM accessed, and can not be used for
register accessed.
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The system interface circuit in HX8312-A supports 18-/16-/8-bit bus width parallel bus system
interface for 180 series and M68 series CPU, and 18-/16-bit serial bus system interface for

serial data input. When NCS = “L” and RGB_nCPU =

“L”, the parallel and serial bus system

interface of the HX8312-A become active and data transfer through the interface circuit is
available. The RS 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 2. 2,

2. 3.
C86 Input signal format selection
0 Format for 180 series MPU
1 Format for M68 series MPU
Table 2. 2 MPU selection
e External Setting Pin Bit Transferring |Transferring
Bus Width | number Method of Method of
Type PSX |BWS1|BWSO0 | DTX2 | DTX1 in a pixel RAM data Command
MPU1 0 0 0 X X 18-bit 18-bits |18-bit collective
parallel 16-bit
MPU2 0 1 0 0 1 . . 9-bit twice -
MPU3 | 0 1 0 1 1 pt?:l’l'él 18-bits — i+ ppir | colective
MPU4 0 1 0 0 0 16-bits | 16-bit collective
MPU5 0 1 1 0 1 . . 6-bit 3 times
MPU6 | 0 1 1 1 1 gr'gl'ltel 18-bits 1o 8 bit+2-bit| 8-bit twice
MPU7 | O 1 1 1 0 i 16-bits | _ 8-bit twice
MPUS8 1 0 1 X X 18-bit serial| 18-bits 18-bit serial 18-bit serial
MPU9 1 1 1 X X 16-bit serial| 16-bits 16-bit serial 16-bit serial

2.1.1 Parallel Bus System Interface

Table 2. 3 Input bus format selection of system interface circuit

The input / output data from data pins (DB17-0) and signal operation of the I80/M68 series
parallel bus interface as listed in Table 2. 4 and Table 2. 5.

Operations NWR(RNW) NRD(E) RS
Write command to register 0 1 0
Read command from register 1 0 0
Write display data to RAM 0 1 1
Read display data from RAM 1 0 1
Table 2. 4 Data pin function for 180 series CPU
Operations NWR(RNW) NRD(E) RS
Write command to register 0 1 0
Read command from register 1 1 0
Write display data to RAM 0 1 1
Read display data from RAM 1 1 1

Table 2. 5 Data pin function for M68 series CPU
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Write to the display data RAM (MPUL1, MPU4 )

RS J |_
NWR(RNW) |_f |_f |_+

DB17(15)-0 :>< Display data write to RAM >< Display data write to RAM >< Display data write to RAM
Address =N Address =N+1 Address =N +2

Read the display data RAM (MPULl, MPU4)

NCS I Y NN N 72
RS | |

NRD(E) L] _— _—

/ Read thedis&lay RAMdata
DB17(15)-0 X Ve

dummy data 1st read data 2nd read data

Write to the register (MPU1~ MPU4)

CHE B

NWR(RNW) K K K

DB17(15)-0 ><Register address and command><?egister addressand com man>< Register address and command

Read the register (MPU1~MPU4)

ws 7 B

NWR(RNW) T
NRD(E)
— DB17-8: Inv aliddata
18-bitparallel 4< DB15-8: Registeraddress ><:> DB7-0:Command DataOuput
DB7-0:Commanddata

DB17-0
DB15-8: Inv aliddata
16-bitparallel < DB15-8: Registeraddress ><:\/ 4 DB7-0:CommandDataOuput
DB15-0 DB7-0:Commanddata

Figure 2. 1 18/ 16-bit Bus Width Parallel Bus Interface Timing (for 180 series MPU)
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Write to the display data RAM
18-bit display data (6-bit x 3 transfers/ 8-bit + 8-bit + 2-bit transfers)

T/ N\
L

NCS

RS ]
I Lf Lf Lf Lf Lf Lf

DB7-2 (DB5-0
( ) XLS: transferred data X2nd transferred dataX 3rd transferred dataX 1st transferred dataX 2nd transferred dataX 3rd transferred data
or DB7-0 ~ — ~ —

~r

Write to the display data RAM nth pixel ; Address = N (n+1)th pixel ; Address = N+1

16-bit display data (8-bit x 2 transfers)

RS | L

NWR(RNW) | 4 | ¢ L 4 Lt L4 )

X Upper 8-bit data X Lower 8-bit data X Upper 8-bit data X Lower 8-bit data X Upper 8-bit data X Lower 8-bit data
J

7 A
Y
(n+2)th pixel

DB7-0
h'd )
Read the displaydata RAM RRJpDE (il

18-bit display data (6-bit x 3 transfers/ 8-bit + 8-bit + 2-bit transfers)

NCS
RS ] L
NRD(E) L L | L L
DB7-2 (DB5-0) DumimyNdata ls)trﬁd\data ;M\ad data 3rd read data 1st read data 2nd read data ,
or DB7-0 >< > \ / \ / \ / \ / \ / \
L 4 A 4
Y Y
(n+1)th pixel

Read the displaydata RAM

16-bit display data (8-bit x 2 transfers)

RS J I_
NRD(E) |_| |_|

_

I
L
L

Upper 8-bit data

Dummy data Upper 8-bit data Lower 8-bit data Upper 8-bit data Lower 8-bit data
DB7-0 \ / <
- A ) A
h i v v
nth pixel (n+1)th pixel (n+2)th pixel

Write to the register
NCS AN - YN QN S\

s ] -
NWR(RNW) | & | §

DB7-0 XRegisterAddressX Command X

Read the register

S ~

NWR(RNW) K

NRD(E)
X Register Address XCommand>—

DB7-2 or DB5-0 selectionin 6-bitx 3 inputmode isdecided by MSBF ( DO bit) of R157

DB7-0

Figure 2. 2 8-bit Bus Width Parallel Bus Interface Timing (for 180 series MPU)
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Write to the display data RAM (MPU1 , MPU4 )

RS N L
=

NWR(RNW) l

NRD(E) [y R K

DB17(15)-0 X Display data write to RAM >< Display data write to RAM >< Display data write to RAM

Address =N Address =N+1 Address =N+2
Read the display data RAM(MPU1 , MPU4)

RS N |

NWR(RNW) J |_
NRD(E)
Read thedisplay RAMdat
/ ead the |spiay ata \
DB17(15)-0 X

dummy data 1st read data 2nd read data
Write to the register( MPU1 ~ MPU4)

s ] N

NWR(RNW) —| |_
NRD(E) { R [ ¥

DB17(15)-0 ><?egister address and command><Register address and CommanRegister address and command

Read the register( MPU~MPU4)

s N B

NWR(RNW) ] |

NRD(E) }
— DB17-8: Inv aliddata
18-bitparallel % DB15-8: Registeraddress DB7-0.CommandData
DB17-0 DB7-0:Inv aliddata

DB15-8: Inv aliddata

16-bitparallel DB15-8: Registeraddress « DB7-0:CommandData
DB15-0 DB7-0: Inv aliddata

Figure 2. 3 18/ 16-bit Bus Width Parallel Bus Interface Timing (for M68 series MPU)
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Write to the display data RAM
18-bit display data (6-bit x 3 transfers/ 8-bit + 8-bit + 2-bit transfers)

NCS —\ / \ / \ / \ / \ /N \

RS ] |
1 [

NWR(RNW)
NRD(E) K K K K K K
DB7-2 (DB5-0) Xlst transferred data X2nd transferred dataX 3rd transferred data)X 1st transferred data)X 2nd transferred dataX 3rd transferred data
or DB7-0
= ‘ — = ‘
Write to the display data RAM nth pixel ; Address = N (n+1)th pixel ; Address = N+1
16-bit display data (8-bit x 2 transfers)
NCS \ / \ / \ / \ /_\—/_\—/_\
RS | L
NWR(RNW) | [
NRD(E) Mt It K K K K
DB7-0 X Upper 8-bit data X Lower 8-bit data X Upper 8-bit data X Lower 8-bit data X Upper 8-bit data X Lower 8-bit data
\ 7 7
i

Read the displaydata RAM nth pixel ; Address = N (n+1)th pixel ; Address = N+1 (n+2)th pixel ; Address = N+2

18-bit display data (6-bit x 3 transfers/ 8-bit + 8-bit + 2-bit transfers)

TN N\ /~ N\ A\ N/ AV N\

NCS

RS ] L
NWR(RNW) __| [
NRD(E) [ ] ] M Ny TR T

DB7-2 (DB5-0) :)% daa l/stﬁ’e data 2nd read dag 3rd read data Isfaghreiia 2nd read data ,
or DB7-0 -/ {7 {
Read the displaydata RAM \_H_/ nth ﬁxel \:’J \-H_/ (n+l)1hupixe|

16-bit display data (8-bit x 2 transfers)

NCS —\ / \ / \ / \ / \ /N \
RS J I_
L

NWRRNW) |

NRD(E) [ 1 [ 1 [ 1 [ 1 [1 [1

Dummy data Upper 8-bit data Lower 8-bit data Upper 8-bit data Lower 8-bit data Upper 8-bit data
DB7-0 ) { ) () { ) { ) () {
Write to the register nth pixel (n+1)th pixel (n+2)th pixel
NCS \ / \ A A
RS T [
NWR(RNW) ] [
NRD(E) [ ¥ [t
DB7-0 X RegisteraddressX Command X
Read theregister
NCS BN /T \ /
RS ] [
NWR(RNW) [ L
NRD(E) ﬂ
DB7-0 XRegisteraddress Xcommand)—
DB7-2 or DB5-0 used in 6-bit x3 input mode isdecided by MSBF ( DO bit) of R157
Figure 2. 4 8-bit Bus Width Parallel Bus Interface Timing (for M68 series MPU)
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2.1.2 Serial Bus System Interface

The HX8312-A supports the 18/16-bit serial bus system interface. The serial bus interface
mode is enabled through the chip select input (NCS), and accessed via a three-wire control
pin consisting of the serial input data (SDI), serial output data (SDO), and the serial transfer
clock (SCL). The selection of read / write operation is made by NWR(RNW) pin, and the RS
pin specifies whether the access is to the register command or to the display data RAM.
Please remember to complete one data transfer operation by the 16-clock SCLK input when
the 16-bit serial interface is in use, and by the 18-clock SCLK input when 18-bit serial
interface is in use.

Write tothe display data RAM

NCS —\ —\ I\ —
RS /
NWR(RNW) \
1 2 5 6 1 2 5 B 1 2 5 6
scL
SDI ! display data (S15-0) X display data write (S15-0) X display data write (S15-0)

Read the display data RAM

NCS \ / \ / \ /
RS /
NWR(RNW)
J 1 2 5 ® 1 2 5 ® 1 2 5 )
SCL
SDO X dummy read (Only the first 16bits) X display data read (S15-0) X display data read (S15-0)

Writetotheregister

NCS \ /
RS \
NWR(RNW) \
1 2 3 4 5 6 7 8 9 » 1 » B u 5 ®
s JyUyyuyyuyuyUyuuyuowuuwuyuyywy
SDI X Register address (S15-8) X Commanddata(S7-0) X

Readtheregister

NCS —\ /7
RS —\
NWR(RNW) _\ /
1 23 4 5 6 7 8
9 » 1 » B 4 B B
SDI X Register address (S15-8)
SDO X Commanddata(S7-0) X

Aftersending acommand and display data in an 16-bit unit, setnCS as "H", and then send the nextcommand
and displaydata.

Figure 2. 5 16-bit Serial Bus Interface Timing (SCLEG1=SCLEG2=0)
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Write to the display data RAM

S8 S a N\ -
RS _/
NWRRNW) — \

1 2 irg B 1 2 g B 1 2 g B
SCL
SDI X display data (S17-0) X display data (S17-0) X display data(S17-0)

Read the displaydata RAM

ves T\ /\ /\ X
R&  /
NWR(RNW) J

1 2 g B 1 2 g B 1 2 g B
SDO Xdummy read (Only the first 18bits) X display data read (S17-0) X display data read (S17-0)

Write to the registers

NCS \ [

RS \
NWR(RNW) 1\

1 2 3 4 5 6 7 8 9 0 1 r B u 5 » g B
SDI Xdon't careX Register address (S15-8) X Command data (S7-0)

Read the registers

NCS _\ /—
RS _\

NWRRNW)  ~\ /
1 2 3 4 5 6 7 8 9
se. UYL L
D n 2 B u 5 B hirg B
SDI Register address (S15-8)
sSDO Command dataread (S7-0)

Aftersending a command and display data in an 18-bit unit, set nCS as"H", and then send the next command and
displaydata.

Figure 2. 6 18-bit Serial Bus Interface Timing (SCLEG1=SCLEG2=0)
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When the serial bus interface is in use, the external pins SCLEG1-0 setting determine the

effective edge operation of SCLK for SDI data latch and SDO data output. Please refer to Table
2.6 and Figure 2. 7.

SCLEG1 SCLEGO | Active level of SCLK | Latch Timing of SDI | Output Timing of SDO
0 0 Low Level Rising edge of SCLK Falling edge of SCLK
0 1 Low Level Falling edge of SCLK Rising edge of SCLK
1 0 High Level Falling edge of SCLK Rising edge of SCLK
1 1 High Level Rising edge of SCLK Falling edge of SCLK

Table 2. 6 Relation between SCLEG1-0 setting and effective edge operation of SCLK

SDI & SDO (SCLEG0=0) X X X X X X X s s
SDI & SDO(SCLEGO=1) X X X X X X X X X

Figure 2. 7 The effective edge of SCLK with SCLEG1-0 setting
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2.1.3 Relation between Register Command Data Format and Input Bus

The RS pin specifies whether the access is to the register command or to the display data
RAM. The input data for register command is consist of 16 bits. The upper 8 bits ( D15-8) are
address and the lower 8 bits (D7-0) are data.

D15 | D14 | D13 | D12 [ D11 [ D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Register Address Command

The following shows the relation between register command allocation and input data bus in
different MPU type input data format.

(1) MPU1, MPU2, MPU3, MPU4 Type

Transfer Order 1
18-bit Data

DB |DB (DB |DB | DB |DB | DB | DB | DB | DB
17116 |15 )14 113 12|11 |10 | 9 8

'y

. D|D|D|D]D]D/[p
Register 15|14 |13 |12] 11 ] 10

Input Data Bus

D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

(2) MPU5, MPU6, MPU7 Type

Transfer Order 1 2
8-bit Data 8-bit Data
T e DB|DB|DB|DB|DB|DB|DB|DB|DB|DB|DB|DB|DB| DB | DB | DB
P 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Register :{35 :{34 le ]I_Dz 1Dl 1DO DO | D8 | D7 | D6 | D5 | D4 | D3| D2 | D1 | DO

(3) MPUS Type

Transfer Order 1
18 bit Data

SDI Pin (817X816X815X514 813 SlZ Sll SlO 59 58 S? S6 f S5 X S4 X S3 X S2 X S1 X SO

REREREERRRARERR

Register D1 DD D pg D6 | D5 | D4 | D3| D2 | D1]| DO

151 14 | 13 10
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(4) MPU9 Type

Transfer Order 1
16-bit Data

SR o oy oy e e e

ERERRERENRENREY.

D D D DD9 D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

Register
13112 | 11 ] 10
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2.1.4 Relation between Display RAM Data Format and Input Bus in System Interface

The display RAM data is consist of 18 bits which include R-, G-, B-dot display level
information. The (D17-12) bits are R-dot display level (D17 is MSB); (D11-6) bits are G-dot
display level (D11 is MSB) ; (D5-0) bits are B-dot display level (D5 is MSB).

D17 | D16 | D15 | D14 | D13 | D12 | D11 | D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
R5 | R4 | R3[| R2 | R1| RO | G5 | G4 |G3]G2|G1|G0O|B5|B4 | B3| B2| B1]| B0

The following shows the relation between display RAM data allocation and input data bus in
different MPU type input data format.

(1) MPU1 Type

Transfer Order 1
18-bit Data

Inbut Data Bus DB|DB|DB|DB|DB|DB|DB|DB|DB| DB | DB | DB | DB | DB DB | DB

P 17 116 | 15114 | 13112 |11 ] 10| 9 8 5 4 1 0

- — o

ENENAES|

D9 | D8 | D7 | D6 | D5 | D4 | D3| D2| D1 | DO

Display RAM Data

17116 | 15|14 | 13| 12 | 11 | 10

262,144 colors are avaliable

(2) MPU2 Type (9-bit = 2)

Transfer Order 1 2
9-bit Data 9-bit Data
DB | DB |DB | DB | DB | DB | DB DB | DB | DB

DB | DB | DB | DB | DB | DB
6 5 4 3 2 1 0 8 7 6 5 4 3 2 1 0
D D D D D D
15014 13] 121111 10 DO | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

Input Data Bus

-——
HU<_\,U
Sy @

Display RAM Data

262,144 colors are avaliable

(3) MPU3 Type (16-bit + 2-bit)

Transfer Order 1 2
16-bit Data 2-bit Data
Inout Data Bus DB|DB|DB|DB|DB|DB|DB|DB|DB|DB|DB|DB|DB|DB|DB|DB | DB |DB
P 15|14 |13 |12 |11 ] 10| 9 8 7 6 5 4 3 2 1 0 1 0
. D D D D D D D D
Display RAM Data 17l16l15]12l13] 121111 10 D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
262,144 colors are avaliable
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In the MPU4 type, The 16-bit data written to display RAM is expanded to 18-bit bus data
automatically in the LSI. D12 of the display data RAM is compensated by the data from DB15
and DO of the display data RAM is compensated by the data from DB4 in the transfer.

Transfer Order 1
16-bit Data
Inbut Data Bus DB | DB | DB | DB | DB DB|DB|DB|DB|DB|DB|DB| DB | DB | DB | DB
P 15114 |13 | 12| 11 10 ] 9 8 7 6 5 4 3 2 1 0
. D D D D D D D D
Display RAM Data 171161151 1al13 112l 11] 10 D9 |D8| D7 | D6 | D5| D4 | D3| D2 | D1 | DO

65,536 colors are avaliable

(5-1) MPU5 Type A (6-bit ~ 3) with (MSBF = 0 ; DO bit of R157 )

Transfer Order 1 2 3
6-bit Data 6-bit Data 6-bit Data
Inobut Data Bus DB|DB|DB|DB|DB|DB|DB|DB|DB|DB|DB|DB|DB|DB|DB|DB|DB|DB
P s|afl3|2|2]|o|ls]|a|l3|2l1|lofls|a]3]2]1]o0
. D D D D D D D D
Display RAM Data 17116 li5l12al131121 11| 10 D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

262,144 colors are avaliable

(5-2)MPUS5 Type B (6-bit ~ 3) with (MSBF = 1; DO bit of R157)

Transfer Order 1 2 3
6-bit Data 6-bit Data 6-bit Data
Inbut Data Bus DB|DB|DB|DB|DB|DB|DB|DB|DB|DB|DB|DB|DB|DB|DB|DB| DB |DB
P 7l6|s|a|l3|l2|7]|6]|5|a|l3|2]7]6|5]4]|3]-2
. D D D D D D D D
Display RAM Data 17116 l1511al13 12111 10 D9 | D8 | D7 | D6 | D5| D4 | D3| D2 | D1 | DO
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(6) MPU6 Type (8-bit + 8-bit + 2-bit)
Transfer Order 1 2 3
8-bit Data 8-bit Data 6-bit Data
DB|DB|DB|DB|DB| DB | DB | DB | DB
Input Data Bus

DB | DB | DB | DB | DB | DB | DB | DB | DB
7 6 5 4 3 2 1 0

g

17l16l1511al13 12111 10 DO | D8 | D7 | D6 | D5 | D4 | D3| D2 | D1 | DO

— o
-

262,144 colors are avaliable
(7) MPUT7 Type (8-bit " 2)

In the MPUY type, The 16-bit data written to display RAM is expanded to 18-bit bus data
automatically in the LSI. D12 of the display data RAM is compensated by the data from DB7

in the first transfer and DO of the display data RAM is compensated by the data from DB4 in
the second transfer.

Transfer Order 1 2
8-bit Data 8-bit Data
Input Data Bus DB | DB | DB | DB | DB

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

7 6 5 4 3

Roje—~ g

1

Y vyvyy * l l l l l Yvyyveyy *
. D[D|D|[D]D][D D
Display RAM Data | 1> | o [ o | 1 | 13 | 12 10| Do |o8|D7|D6|D5|Da|D3|D2]| D1 DO

65,536 colors are avaliable

(8)MPUS8 Type (18-bit serial)

Transfer Order

1
18-bit Data

SDI Pin

S17AS16)S157S14S13 SlZXSllXSlO SOAS8)S7 ) \S6,S5)S4)S3})S2|)S1

L LTI T

D D D D D D9
17116 | 15114 | 13| 12 | 11 | 10

Display Data RAM

D1 | DO

262,144 colors are avaliable
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(9) MPU9 Type (16-bit serial)

In the MPU9 type, The 16-bit data written to display RAM is expanded to 18-bit bus data
automatically in the LSI. D12 of the display data RAM is compensated by the data from S15
and DO of the display data RAM is compensated by the data from S4 in the transfer.

Transfer Order 1

16-bit Data

o Efolodeder el o o oo e

Yvyveyy * l l l l l l YvYyveyy *
. D[D|[D|[D|[D[D]|D]D
Display RAMData | 1> | oo | 15 | 12 | 13 42| 12 | 10 | D9 | D8 | D7 [ D6 | D5 [ D4 | D3 | D2 | D1 DO

65,536 colors are avaliable
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2.2 RGB Interface Circuit

The HX8312-A has the RGB interface circuit for animated display data written. RGB25-20,
RGB15-10, RGBO05-00 input pins are used for RGB interface circuit via data pins (DB17-0).
When using the RGB interface circuit to update display RAM, please make sure to set
NWRGB (DO bit of R2) as “1”. Please make sure that register of LS| can not be accessed via
RGB interface circuit.

When the data pins (DB17-0) are used for the RGB interface circuit, the bit allocation is as

below.
Data Pins RGB Pins
DB17-12 RGB25-20
DB11-6 RGB15-10
DB5-0 RGBO05-00

Table 2. 7 Bit allocation when DB17-0 used for RGB interface circuit

The input bus format of RGB interface circuit is selected by external pin BWS2 and MSBF
( DO bit of R157 ) setting. For selecting the input bus format, please refer to Table 2. 8.

Interface| External Pin Register Interface Mode | Number of | Transferring method
Type BWS2 MSBF (DO : R157) data per pixel| of one pixel data
RGB1 0 0 18-hit 18 bits 18-bit collective
RGB2 1 0 16-bit 16 bits 16-bit collective
RGB3 Qorl 1 6-bit 18 bits 6-bit x 3

Table 2. 8 RGB Interface Mode Selection

(VSEG =0)VSYNC

i Vertical back porch period
(VBP) (R65)

A (Line unit)

Display area for RAM data Display period

Horizontal back|porch
period (HBP) (|R64) Y

(DOTCLK unit)

HSYNC \_‘%> (HSEG=0)

orew [UUUUUULUUULE MUUULEUL UL (ookes =o)

ENABLE ) (EPL bit=0) (R157)
reszs-00 | COO00000C 000000000

Figure 2. 8 RGB Interface Circuit Input Timing
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Figure 2.9 shows the input timings of the RGB3 type input format.

HSYNC |_ (Heee=0)
6 clock
orew I[N (pexEe=0)
HBP =2 (Ex.)
ENABLE (EPLbit=0)
RGBRGB RGBRGB
RGBO5-00 200008 N0000000
- >
Valid data

Figure 2. 9 RGB3 Type (6-bit Interface Mode) Input Timing
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2.2.1 Relation between Display RAM Data Format and Input Bus

The following shows the relation between display RAM data allocation and input data bus in
different RGB type input data format.

(1)RGB1 Type

1

18-bit Data
RGB | RGB | RGB | RGB | RGB | RGB | RGB | RGB | RGB | RGB | RGB | RGB
05 04 03 02 01 00

RGB | RGB | RGB | RGB | RGB | RGB
15 14 13 12 11 10

Input Data Bus | "5 24 23 22 21 20
D2 | D1 | DO

. DID]Do|D[D[D[D][D
Display RAMData | 17 | 16 | 15 | 14 | 13 [ 12 | 11 | 10 | P2 | D8 [ P7 [ D6 | D5 | D4 | D3

Transfer Order

262,144 colors are avaliable

(2)RGB2 Type

In the RGB2 type, The 16-bit data written to display RAM is expanded to 18-bit bus data
automatically in the LSI. D12 of the display data RAM is compensated by the data from
RGB23 and RGBO04 of the display data RAM is compensated by the data from DB4 in the

transfer.
Transfer Order 1
16-bit Data
RGB | RGB | RGB | RGB | RGB RGB | RGB | RGB | RGB | RGB | RGB | RGB | RGB | RGB | RGB | RGB
InpUt Data Bus 25 24 23 22 21 15 14 13 12 11 10 05 04 03 02 01

lVVVVV*

DO

'Yy

Y Y vYyy
D[D|[D]D][D[D]D][D
o | 1alalie]s|10|Po|D8|D7|D6|D5|D4a|D3|D2]| D2

Display RAM Data

65,536 colors are avaliable

(3)RGB3 Type
Transfer Order 1 2 3
6-bit Data 6-bit Data 6-bit Data
RGB | RGB | RGB | RGB | RGB | RGB | RGB | RGB | RGB | RGB | RGB | RGB | RGB
03 | 02 | o1 | oo

RGB | RGB | RGB | RGB | RGB
00 05 04 03 02 01 00 05 04

Input Data Bus 05 | o4 | 03 | 02 | o1

. D|D|D|D|D|D|D]|D
Display RAM Data 1711615114131 12]11] 10 D9 | D8 | D7 | D6 | D5 | D4 | D3 | b2

't

D1 | DO

262,144 colors are avaliable
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. Input and Synchronized Display Modes
The HX8312-A has three writing mode for display data input. Three writing modes are as follow :

(1)Through Mode: In through mode, input display data via RGB interface circuit is not written to
display RAM and is displayed directly.
(2)Capture Mode: In capture mode, display data is written to display RAM via RGB interface
circuit and displayed.
(3)Override Mode: In override mode, RGB pins are not available, and input display data via
system interface circuit is written to display RAM and display.

Also, the HX8312-A has three synchronized display modes as listed below :

(1)Internally Synchronized Display Mode:

Display operation is synchronized with SYSCLK generated by internal oscillator.
(2)Externally Synchronized Display Mode:

Display operation is synchronized with external VSYNC, HSYNC, DOTCLK signal input.
(3)VSYNC Interface Display Mode:

Display operation is synchronized with SYSCLK and external VSYNC signal input.

Table 3. 1 shows the combinations of these modes. One out of these six modes is available by
setting D4, D2, D1, DO bits of the RGB interface register (R2). See the sections (3.1 - 3.3) for
more details. When a mode is changed to another mode, HX8312-A can display correct

pictures after finishing displaying the present frame.

Register R2 Signal used to Display Operation
RGB | Used Interface ; -
D4 D2 Dl Do Mode Circuit dlsplay REALY. Mode Name S'gnfil used
VMODE | RGBS | DISPCLK | NWRGB write to display
. Externally VSYNC,
0 1 1 1 Tm{‘;gh RG%::‘éﬁirtface ON%:’;’I{;;en Synchronized| HSYNC,
P Display mode| DOTCLK
Capture | RGB Interface |VSYNC, HSYNC, | EXternally | VSYNC,
0 0 1 1 Mode Circuit DOTCLK Synchronized| HSYNC,
Display mode| DOTCLK
0 X 0 1 Capture | RGB Interface |VSYNC, HSYNC, s Ir?éirrgililze d SYSCLK
Mode Circuit DOTCLK Y (*1)
Display mode
! NCS, NRD(E), Internally
0 X 0 o |Overmide|  System | “\ve®RNW)  |Synchronized| SYSCLK
Mode | Interface Circuit . 7 (*1)
(*3) Display mode
Override Svstem NCS, NRD(E), Externally VSYNC,
0 X 1 0 Mode Interfa)llce Circuit NWR(RNW)  |Synchronized| HSYNC,
(*2) Display mode| DOTCLK
NCS, NRD(E), VSYNC
System . VSYNC,
e Y e Y i Interface Circuit NWR*(RNW) L SYSCLK
(*2) mode
Table 3. 1 Display Mode Set up
Note:1: SYSCLK: system clock signal generated by internal oscillator.
2: Serial bus interface pins are also available.
3: X ="1"or "0" (optional)
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3.1 The Operation of Each Mode
3.1.1 Externally synchronized display mode + through mode

As Table 3. 1 shows, the HX8312-A enters "externally synchronized mode + through mode"
by setting D4, D2, D1 and DO bits of the RGB interface register (R2) as "0111". In this mode,
display data is displayed in synchronization with VSYNC, HSYNC and DOTCLK , and the
display data of display area defined by RGB start register 1 (R60), RGB start register 2 (R61),
RGB end register 1 (R62) and RGB end register 2 (R63), is inputted via RGB interface circuit
without being written to the display RAM and display directly. The display data in the display
RAM outside the display area defined by R60-R63 is not updated in this mode so the same
display data is displayed. NWRGB(DO bit of R2) must be set to “0” when it is necessary to
update display RAM data outside the display area defined by R60-R63, and then display data
must be inputted via system interface pins.

In this mode, the vertical back porch register VBP4-0 (D4-0 of R65) needs to be set the value
the same as vertical back porch of input signal. The horizontal back porch register HBP4-0
(D4-0 of R64) needs to be set the value the same as (horizontal back porch-2 ) of input signal.
See Figure 3. 1.

HSYNC  Horizontal back porchperiod (HBP, R64) VSYNC

-1 —

ValidData Vertical back porch
period (VBP , R65)

GL [ 1— — T r
Display dataf rom
(R60,R61) v thedisplay RAM
RGBST8-0 —» G80 |— — —— _A_
(4Fh)

Display dataf rom
RGB pins
(animateddisplay)
(R62,R63)

RGBED8-0 —» Gle0—— — — F
(9Fh)

Display dataf rom
the display RAM

caol |l | VY

Figure 3. 1 Display example in the externally synchronized display mode + through mode
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1 Frame
e >
VBP+1
VBP b 20
) Display from Display Display from
el BE 251 display RAM | animations | display RAM
VSYNC ] ‘
_ |
HSYNC [LL | TU A UL
ENABLE % | )
/ Start to latch data
DOTCLK | |
/ HBP(=03H)
In through mode, data is received at a timing of ( R64 Sefing + 2)
HSYNC
1 2 3 4 5
DOTCLK
ENABLE |
RGB25 -RGB00 D1 X e X|p23s X p23sX D240

Figure 3. 2 Display and Input Timing of the externally synchronized display mode + through
Mode (VSEG ="0", HSEG ="0", DCKEG ="0", EPL ="0")
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3.1.2 Externally synchronized display mode + capture mode
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240RGBx320 dots, 262,144 color TFT controller driver

As Table 3. 1 shows, by setting D4, D2, D1 and DO bits of the RGB interface register (R2) as
"0011", the HX8312-A enters "externally synchronized mode + capture mode". In this mode,
display data is written to the display RAM via RGB interface first and then displayed in
synchronization with VSYNC, HSYNC and DOTCLK by reading the display data from the
display RAM in the same frame. As in Figure 3. 3, the captured area can be determined by
the window area access mode. ( See the "4.3 Window Address Area Access" section. ) or full
screen display. The display data in the display RAM outside the display area defined by
window access register is not updated in this mode so the same display data is displayed.
When it is necessary to update display RAM data outside the window access area, it needs
to change window access area register.

In this mode, the vertical back porch register VBP4-0 (D4-0 of R65) needs to be set the value
the same as vertical back porch of input signal. The horizontal back porch register HBP4-0
(D4-0 of R64) needs to be set the value the same as horizontal back porch of input signal.
See Figure 3. 3.

VSYNC
Horizontal backporch
HSYNC (HBP)
_Llé . Vertical
xvin validbata oy back porch
| period
|:| Display data I I
from RGB pins | YMIN
|:| Display data from the )
displaydata RAM ValidData
e YMAX

Figure 3. 3 Display example in the externally synchronized display mode + capture mode
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1 frame
l——p -
VBP+2 Window access area
YMN Y MAX
RAMCapture
T/B; 1 YMM\ YMAX 399
Panel Display di;i;s;nylg:{ O&M Displaythecapturedpicture di?;jlsawgg)&M
VSYNC |
HSYNC [ LI'I_I'I_FJ'I_I'I_I'I_I'I/_(U;L@'I_I'I_I'L MUy uUuUyyryL
ENABLE | Starlt © |—_
latch data
DOTCLK ]
/ HBP(=03)
1 <—>I
HSYNC ' i
ENABLE ! i |
1 2 3 i
DOTCLK ’ i
-¢— Datalatchtiming
RGB25-00 (D1 X D2 X8 X D4) DxxX
X address XMIN XMAX

Figure 3. 4 Display and Input Timing of the externally synchronized display mode +

capture mode (VSEG ="0", HSEG ="0", DCKEG
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3.1.3 Internally synchronized display mode + capture mode

As Table 3. 1 shows, by setting D4, D2, D1 and DO bits of the RGB interface register (R2) as
"0001", the HX8312-A enters "internally synchronized mode + capture mode". In this mode,
display data is written to the display data RAM via RGB interface circuit first and then
displayed in synchronization with SYSCLK (system clock signal generated by internal
oscillator ) by reading the display data from the display RAM to the panel. As in Figure 3. 3,
the captured area are determined by the window access mode. ( See the "4.3 Window
Address Area Access Mode" ) The display data in the display RAM outside the display area
defined by window access register is not updated in this mode so the same display data is
displayed. When it is necessary to update display RAM data outside the window access area,
it needs to change window access area register.

In this mode, 1-frame and 1-line period of display timing must be defined by internal SYSCLK
instead of VSYNC and HSYNC. In this mode, the vertical back porch register VBP4-0 (D4-0
of R65) needs to be set the value the same as vertical back porch of input signal. The
horizontal back porch register HBP4-0 (D4-0 of R64) needs to be set the value the same as
horizontal back porch of input signal.

3.1.4 Internally synchronized display mode + override mode

As Table 3. 1 shows, by setting D4, D2, D1 and DO bits of the RGB interface register (R2) as
"0000", the HX8312-A enters "internally synchronized mode + override mode". In this mode,
display data is written to the display data RAM via system interface circuit first and then
displayed in synchronization with SYSCLK by reading the display data from the display RAM
to panel.

In this mode, 1-frame and 1-line period of display timing must be defined by internal SYSCLK
instead of VSYNC and HSYNC.

3.1.5 Externally synchronized display mode + override mode

As Table 3. 1 shows, by setting D4, D2, D1 and DO bits of the RGB interface register (R2) as
"0010", the HX8312-A enters "Externally synchronized mode + override mode". In this mode,
display data is written to the display data RAM via system interface circuit first and then
displayed in synchronization with VSYNC, HSYNC, DOTCLK.

In this mode, the display blanking period is determined by the settings of the horizontal back
porch register (R64) and the vertical back porch register (R65).

Himax Confidential -P.46-

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. Subject to change without notice. November 2005



#»HX8312-A

240RGBx320 dots, 262,144 color TFT controller driver

| 1 Himax

DATA SHEET Preliminary V03

3.2 VSYNC Interface Mode

The HX8312-A supports the VSYNC interface mode, which can display animated displays
with the system interface circuit and the frame synchronization signal VSYNC.

VSYNC —————  P» VSYNC
cstg ——B=INCS  vg310.A
RS

AO
MPU WR# ——— P NWR(RNW)
RD# —— P NRD(E)
DB17-0 <§————p» DB17-0

Figure 3. 5 VSYNC Interface to MPU

By setting D4 = "1" (VMODE) and D3-D0="0000" of the RGB interface register (R2), the
VSYNC interface becomes available. In the VSYNC interface mode, the internal display
operation is synchronized with SYSCLK, however, the frame starting of display operation is
determined by VSYNC. (Therefore, VSYNC signal needs always exist.)

In the VSYNC interface mode, writing of display data to the display RAM must be performed
before outputting that pixel data in the same allocation of RAM for smooth animation display.
Therefore, the VSYNC interface has some constraints in the internal clock and the RAM
write speed via the system interface circuit. It requires display RAM write speed more
than the minimum value that system processed and displayed. The system clock (SYSCLK)
in VSYNC interfaces mode can be computed by the following formula that used some
parameters with VFP, VBP and display lines duration (320 line):

SYSCLK frequency( fs) = FrameFrequency” [Display Lines(321) +VBP +VFP]” HCK
" frequency fluctuation

VBP ( Vertical Back porch ) : set by R65

VFP ( Vertical Front porch) : defined automatically (Min. 1 line is necessary)

HCK : The clock number of SYSCLK specifies the horizontal line period (1H),
which is set by R139

The parameter of frequency fluctuation is ascribed to the external resistor or voltage
variation, fabrication process condition, external temperature and humidity condition
etc.
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Then the minimum speed for display RAM write can be computed by the following formula:

The Min. RAM Write Speed [HZ] =

240(pixel)” DisplayLines(321)" fs

[VBP + DisplyLines(NL) - marginlines]” HCK

The margin line means when operate in VSYNC interface mode, it must be remained the
several lines in advance for protection between the actual line of the display operation and

the line address for the RAM write data operation.

Figure 3. 6 VSYNC Interface Mode Operation

RAM wri Line Internal clock fluctuation
aalle +/-10%
Vertical Back porch 320 e
Next frame
B RAM write
[ L
Q e
o '-‘
Display Displa_y & -"‘bis lay operation
(320 lines) Operation £ play op
\J £
- ’,‘
............ \ A
‘ [ms]
Vertical Front Porch 0 16.74
Vertical Back (60Hz)
porch

The mode transition flow between internally synchronized display mode and VSYNC

interface mode

is as Figure 3. 7.

Internally Synchronized Display Mode to
VSYNC Interface Mode

Internally Synchronized Display Mode

VMODE = “1” (D4 of R2)
D3-0 of R2 = ? 000-

Y

Address Setting
R66, R68

Y

( Wait more than 1 frame)

Y

VSYNC interface Mode Operation

VSYNC Interface Mode to Internally
Synchronized Display Mode

VSYNC interface Mode Operation

Y

VMODE = “0” (D4 of R2)

v

< Wait more than 1 frame)

Y

Internally Synchronized Display Mode

Figure 3. 7 VSYNC Interface Mode and Internally Synchronized Mode Transition

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. Subject to change without notice.

-P.48-
November 2005



Q’// Himax

DATA SHEET Preliminary V03

#»HX8312-A

240RGBx320 dots, 262,144 color TFT controller driver

3.3 Internal Clock Mode

The clock number of SYSCLK which is stored in the line clock register (R139) is used to specify
the one horizontal line period (1H) in the internally synchronized display mode. The one
horizontal line period (1H) can be adjusted by two ways. One is by calibration and another is by
setting the clock number of one horizontal line period (1H) in a register. The horizontal cycle
adjustment mode is defined by CLKM (DO bit of the line cycle adjustment mode register , R141).
Clock numbers will be stored into line clock register (R139) in both cases. In case of calibration,
the value will be stored automatically. In case of register set up ,the value will be set from MPU.

DO=CLKM Setting Method
0 Calibration Mode
1 Register Setup Mode

Table 3. 2 Line Frequency Adjustment

l1frame ((320+dummy)linex1Hperiod)

1stH  }  2ndH | { 320ndH | 321ndH

e T ML ML LT U0 el

———
————

1H : Defined by calibration register setting
SYSCLK _| |_| |_| |_|

Figure 3. 8 One Line Clock Number in Internal Clock Mode

e

3.3.1. Adjusting the pne horizontal line period (1H) by calibration

Setting OC (DO bit of the calibration register, R45) as "0" starts calibration. The calibration
starts from the first positive edge of SYSCLK after DO=0OC is set as "0". The HX8312-A
counts the number of positive edges of SYSCLK until OC becomes "1". Then the HX8312-A
writes the number of positive edges of SYSCLK (tcal) in the line clock register (R139). When
LTS (D1 bit of the R1) is "1", the double number of the counted positive edges (tcalx2) will be
set to R139.

0C=0 1 2 3 n-2 n-1 nt 0C=1
svso — LI L LML, LI ]
= CalibrationNumber g
Figure 3. 9 Adjust by Calibration
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3.3.2. Adjusting the one horizontal line period by register set-up

First users need to specify the target frame frequency, which will drive the LCD (60 Hz
commonly.) Next using the formula below, calculate the integer of HCK, so that it is close to
the target frame frequency.

Example:

SYSCLK

Frame Frequency =
™ 4 HCK ™ (GL +1)

SYSCLK System clock frequency
HCK : Raster-row clock number
GL+1 : Gate drive number (320) + 1 (dummy output)

1200000 Hz
HCK ~ (320 +1)

60 Hz =

HCK = AL 62.3

60" 321

Please determine a value around HCK = 62 or 63 while drive the LCD with frame rate 60Hz.
Remind that the setting in R139 can not be setting without the setting CLKM = “1”, therefore
the default setting of HCK="25"h stays valid.

Please note that the value in R139 must be 3 “20"h.
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The HX8312-A have an internal graphics RAM that stores 1,382,400-bits data, where one
pixel is expressed by 18 bits. By specifying arbitrary X and Y address, it is possible to access
the display RAM.

The bit allocation of a pixel in the display RAM is as below.

Bit 1716|1514 13|12 11|10/ 9|8 |7 [6[5[4[3]2]1]0
. R-Dot G-Dot B-Dot
Allocation One Pixel

Figure 4. 1 Bit Allocation of a Pixel in the display RAM

4.1 Relation between the Display RAM Address and the Source Output Channel

The X size of display can be changed by setting NSO1-0 ( D2-1 bits of R13).

R13 .
NSO1 NSO0 X Size
0 0 240
0 1 208
1 0 180

1 1 Inhibited

Table 4. 1 X Size of Display Setting

When the X size is set as 208, the valid X addresses of the display RAM are from "00"h to
"CF"h. Addresses "D0"h to "EF"h are invalid. Source outputs S313 to S408 are also invalid.
When the X size is set as 180, the valid X addresses of the display data RAM are from "00"h
to "B3"h. Addresses "B4"h to "EF"h are invalid. Source outputs S271 to S450 are also invalid.

By the ADC bit (D5 bit of RO) , the relation between the source output channel and the display
data RAM address can be changed as reverse display. By setting the BGR bit (DO bit of
R193), the relation between the source output channel and the <R>,<G>,<B> dot allocation
can be reversed for different LCD color filter arrangement. Table 4. 2, 4. 3 and 4.4 show
relation between the display RAM data allocation, the R,G,B dot allocation and the source
output channel.

BGR=0
Source|ADC =0| S1 S2 S3 sS4 S5 I — S715 | S716 | S717 | S718 | S719 | S720
Output|ADC = 1] S718 | S719 | S720 | S715 | S716 | S717 | -~ S4 | s5 | s6 | s1 | s2 | s3
X Address “00’h “01"h |- “EE’h “EF’h
Bit Allocation [17-12] 11-6 | 5-0 [17-12] 11-6 | 5-0 [ ------ 17-12] 11-6 | 5-0 [17-12][ 11-6 | 5-0
Pixel Pixel 1 Pixel 2 | ------- Pixel 239 Pixel 240
BGR=1
Source[ADC=0] S3 | S2 | S1 | S6 | S5 [ S4 [ - S717 | S716 | S715 [ S720 | S719 [ S718
Output|ADC =1| S720 | S719 | S718 | S717 | S716 | S715 | ------- S6 S5 S4 S3 S2 S1
X Address “00’h T “EE’h “EF’h
Bit Allocation |[17-12] 11-6 | 5-0 [17-12] 11-6 | 5-0 [ ------- 17-12] 11-6 | 5-0 [17-12] 11-6 | 5-0
Pixel Pixel 1 Pixel 2 | ------- Pixel 239 Pixel 240
Table 4. 2 Display RAM X Address and Display Panel Position ( X Size = 240)
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BGR=0
Source|ADC=0| S1 S2 S3 S4 S5 S6 | ---—---- S715 | S716 | S717 | S718 | S719 | S720
Output|ADC = 1| S718 | S719 | S720 | S715 | S716 | S717 | - S4 | s5 | s6 | s1 | s2 | s3
X Address “00’h T “CE’h “CF’h
Bit Allocation [17-12] 11-6 | 5-0 [17-12]| 11-6 | 5-0 [------ 17-12] 11-6 | 5-0 [17-12][ 11-6 | 5-0
Pixel Pixel 1 Pixel 2 | ------- Pixel 207 Pixel 208
BGR=1
Source][ADC=0] S3 | S2 | S1 | S6 | S5 [ S4 [ - S717 | S716 [ S715 [ S720 [ S719 [ S718
Output|ADC =1| S720 | S719 | S718 | S717 | S716 | S715 | ------- S6 S5 S4 S3 S2 S1
X Address “00’h T “CE’h “CF’h
Bit Allocation [17-12] 11-6 | 5-0 [17-12| 11-6 | 5-0 | --—-- 17-12] 11-6 | 5-0 [17-12] 11-6 | 5-0
Pixel Pixel 1 Pixel 2 | ------ Pixel 207 Pixel 208
S313 to S408 are invalid
Table 4. 3 Display RAM X Address and Display Panel Position ( X Size = 208)
BGR=0
Source|ADC =0| S1 S2 S3 S4 S5 S6 | ---—---- S715 | S716 | S717 | S718 | S719 | S720
Output|ADC = 1| S718 | S719 | S720 | S715 | S716 | S717 | - S4 | s5 | s6 | s1 | s2 | s3
X Address “00’h “0h |- “B2’h “B3’h
Bit Allocation [17-12] 11-6 | 5-0 [17-12] 11-6 | 5-0 [ ------ 17-12] 11-6 | 5-0 [17-12][ 11-6 | 5-0
Pixel Pixel 1 Pixel 2 | ------ Pixel 179 Pixel 180
BGR=1
Source][ADC=0] S3 | S2 | S1 | S6 | S5 [ S4 [ - S717 | S716 | S715 [ S720 | S719 [ S718
Output|ADC = 1| S720 | S719 | S718 | S717 | S716 | S715 | - S6 | S5 | s4 | s3 | s2 | s1
X Address “00’h “orh— |- “B2’h “B3’h
Bit Allocation [17-12] 11-6 | 5-0 [17-12] 11-6 | 5-0 | ------- 17-12] 11-6 | 5-0 [17-12] 11-6 | 5-0
Pixel Pixel 1 Pixel 2 [ ------- Pixel 179 Pixel 180
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ninlolnnnnnln|n|n|n
siGpins |28 |8|2|4|8|2|8|8| - SE EIR R REEIRE R
©lo|lRr | N W|dM| OO |N|w|©O]|O
17 0 17 0 | 17 0 | T i a— 0 Y — 0 17------ 0 17------— 0
Gl 0000h 0001h 0002h | -----ee-- 00ECh 00EDh 00EEh 00EFh
G2 0100h 0101h 0102h | = --------- 01ECh 01EDh 01EEh 01EFh
G3 0200h 0201h 0202h | ---e-ee- 02ECh 02EDh 02EEh 02EFh
G4 0300h 0301h 0302h |  --------- 03ECh 03EDh 03EEh 03EFh
G5 0400h 0401h 0402h | - 04ECh 04EDh 04EEh 04EFh
G6 0500h 0501h 0502h | - 05ECh 05EDh 05EEh 05EFh
G7 0600h 0601h T — 06ECh 06EDh 06EEh 06EFh
G8 0700h 0701h DI — 07ECh 07EDh 07EEh 07EFh
G9 0800h 0801h 0802h |  -------- 08ECh 08EDh 08EEh 08EFh
G10 0900h 0901h 0902h |  --------- 09ECh 09EDh 09EEh 09EFh
Gl1 0A00h 0A01h 0A02h |  --------- 0AECh OAEDh OAEEh 0AEFh
G12 0B0Oh 0B01h 0B02h |  -------e- OBECh OBEDh OBEEh OBEFh
G13 0CO00h 0C01h 0C02h |  --------- 0CECh 0CEDh 0CEEh 0CEFh
G14 0DOOh 0D01h 0D01h ODECh ODEDh ODEEh ODEFh
G15 0EO0Oh 0EO1h 0EO1h OEECh OEEDh OEEEh OEEFh
G231 13600h 13601h 13602h |  --------- 136ECh 136EDh 136EEh 136EFh
G232 13700h | 13701h | 13702h | --------- 137ECh | 137EDh | 137EEh | 137EFh
G233 13800h | 13801h | 13802h | --------- 138ECh | 138EDh | 138EEh | 138EFh
G234 13900h 13901h 13902h | --------- 139ECh 139EDh 139EEh 139EFh
G235 13A00h | 13A01h | 13A02h | -----—--- 13AECh | 13AEDh | 13AEEh | 13AEFh
G236 13B0Oh | 13BO1h | 13B02h | --------- 13BECh | 13BEDh | 13BEEh | 13BEFh
G237 13C00h | 13C01h | 13C02h | --------- 13CECh | 13CEDh | 13CEEh | 13CEFh
G238 13D00h | 13D01h | 13D02h |  --------- 13DECh | 13DEDh | 13DEEh | 13DEFh
G239 13E00h | 13E01h | 13E02h |  --------- 13EECh | 13EEDh | 13EEEh | 13EEFh
G240 13F00h | 13F01h | 13F02h | --------- 13FECh | 13FEDh | 13FEEh | 13FEFh
Table 4. 5 Display RAM Address and Display Panel Position (X Size = 240, ADX = 0)
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4.2 Display RAM Access

The HX8312-A contains a display RAM bus address counter (AC) which assigns X (pixel),
Y(line) address for writing pixel data to display RAM. One X address equals to one pixel
allocation. The display data will be written at a pixel which address is specified by X address
register (R66) and Y address register 1, 2 (R67, R68). Every time when a pixel data is written
into or read from the display RAM, the X address or Y address of AC will be automatically
increased by 1 (or decreased by 1), which is decided by the register bits AM( D2 bit of R5),
ADX(D7 bit of R1) and ADR(D6 bit of R1) setting.

ADX X Address Direction
X Size = 180 X Size = 208 X Size = 240
0 X0 &a X179 &a X0 X0 &a X207 &a X0 X0 &a X239 a X0
1 X179 & X0 & X179 | X207 & X0 & X207 | X239 & X0 & X239
ADR Y Address Direction
0 Y0 a Y319 a Y0
1 Y319 & Y0 &a Y319

Table 4. 6 X Address and Y Address Update Direction Setting

AM | ADR | ADX Description Figure AM | ADR | ADX Description Figure
X0 ——— > X239 X0 — X239
YO YO
|| = 0| |
0 0
X0 X239 X0 +—————— X239
YO YO
1 l 1 l
Y319 Y319
0 1
X0 ———» X239 X0, X239
YO YO
0 T 0 I
Y319 Y319
1 1
X0 +——————— X239 X0 +— X239
YO YO
L % ]
Y319 Y319

Figure 4. 2 Address Update Direction Settings
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4.3 Window Address Area Access Mode

To simplify the address control of display RAM access, the window area address function
allows for writing data only within a window area of display RAM specified by registers.
Setting WAS (D4 bit of data access control register R5) as “1” starts the window area access
mode. After writing data to the display RAM, the AC will be increased or decreased within
setting window address-range which is specified by the MIN X address (R69) and MAX X
address register (R70) or the MIN Y address 1, 2(R71, R72) and MAX Y address 1, 2(R73,
R74) register. Therefore, data can be written consecutively without thinking a data wrap by
those bit function. When use window access mode, please make sure the following address
setting restriction:

“00”h = MIN X address =< X address =< MAX X address < “EF”h

“00”h < MINY address < Y address < MAX Y address = “13F”h

The display RAM access address direction control still work in window access mode. In
window access mode, the display RAM access X address boundary is restricted by R69 and
R70 instead of X0 and X239 ; Y address boundary is restricted by R71,R72 and R73,R74
instead of YO and Y319.

R69 R70

0 » X
(R71, R72)  »
e
]
(R73, R74)

\
Y

Figure 4. 3 Display RAM Access in Window Area Access Mode (AM=0, ADX=0, ADR=0)
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5. Partial Display Mode

The HX8312-A enters a partial display mode when DTY (D4 bit of the control register 1 (R0))
is set as "1". The HX8312-A has one or two display window driving functions in partial display
mode. The position of display screen register (R16-R23) can display at any line position of
the whole screen. The numbers of display lines that display on the first and second display
window must be less than total LCD-driving lines (320 lines). The number of the total
selection driving lines included the 1st and 2nd display window must be equal to or less than
the LCD Drive Line (320 lines).

Non-display
. G15 Area
R16, R17 registers ———»

Ra0, ez esrs Partial Area 1

v,
G26
Non-display
G75 Area

R18, R19 registers —>

L}
Partial Area 2 &
(no. of driving lines) r I r Window
v,
G95

Non-display
Area

Number of Scan Line: 320 lines
Ex: 1% Screen Setting: (R16, R17) =“OE”’h, (R20, R21) =“0B’h
2" Screen Setting:  (R18, R19) = “4A’h, (R22, R23) =*“14’h

Figure 5. 1 Partial Screen Display Example in 2-Windows Driving

Note: 1. The start driving line of partial areas are ( (R16, R17) + 1) line for the first display window
and ( (R18, R19) +1 ) for second display window.
2. Please make sure the conditions. (R16, R17 + R20, R21) <320,
(R18, R19 + R22, R23) < 320.
3. For only one display window display operation, it can be set the same value in (R16,R17) ,
(R18,R19) and (R20,R21) , (R22,R23).
4. That incorrect display may occur if the condition setting is not matched the spec.
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The following table shows the register for first and second display window area setting in
partial display mode.

D7 D6 D5 D4 D3 D2 D1 DO
& P1SL8

Table 5. 1 First display window area starting register 1 (R16)

D7 D6 D5 D4 D3 D2 D1 DO
P1SL7 P1SL6 P1SL5 P1SL4 P1SL3 P1SL2 P1SL1 P1SLO

Table 5. 2 First display window area starting register 2 (R17)

D7 D6 D5 D4 D3 D2 D1 DO
& P2SL8

Table 5. 3 Second display window area starting register 1 (R18)

D7 D6 D5 D4 D3 D2 D1 DO
P2SL7 P2SL6 P2SL5 P2SL4 P2SL3 P2SL2 P2SL1 P2SL0

Table 5. 4 Second display window starting register 2 (R19)

D7 D6 D5 D4 D3 D2 D1 DO
- - - - P1AWS

Table 5. 5 First display window area driving line number register 1 (R20)

D7 D6 D5 D4 D3 D2 D1 DO
P1AW7 | P1AW6 | P1AWS | P1AW4 | P1AW3 | P1AW?2 | P1AW1 | P1AWO

Table 5. 6 First display window area display line number register 2 (R21)

D7 D6 D5 D4 D3 D2 D1 DO
2 - - : P2AWS

Table 5. 7 Second display window area display line number register 1 (R22)

D7 D6 D5 D4 D3 D2 D1 DO
P2AW7 P2AW6 P2AWS P2AW4 | P2AW3 P2AW2 P2AW1 P2AWO0

Table 5. 8 Second display window area display line number register 2 (R23)
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5.1 Display Color Selection and Gate Scan Method in Partial Non-Display Areas

The color of non-display areas is specified by the partial non-display area color register 1
(R14) and the partial non-display area color register 2 (R15).

P.SEL PR PGG’ HEld Display Color in non-Display Area
( DO bit of R14 ) | ( D2-0 bits of R15)

“000” Black
“001” Red
‘010" Green

0 ‘011" Yellow
“100” Blue
‘1017 Purple
‘110 Cyan
“111” White

1 ) Display the most significant bit of each display data

in display RAM.

Table 5. 9 Display Color in non-Display Areas of Partial Display Mode

The gate scan method in of partial non-display areas can be selected by setting PNFRM ( DO
bit of R53) as follow.

Gate Scan of Display Area Gate Scan of Partial non-Display Area
PNFRM =0 PNFRM = 1
Frame Inversion Driving Frame Inversion Driving Frame Inversion Driving
N-Line Inversion Driving N-Line Inversion Driving. Frame Inversion Driving
3-field Interlaced Driving 3-field Interlaced Driving

Table 5. 10 Gate Scan Method in non-Display Areas of Partial Display Mode
Arbitrary frame refresh scan: (Inhibited to use)

Arbitrary frame refresh scan can be available in partial non-display area when frame
inversion or N-line inversion driving scan is selected in display areas of partial display mode.
By setting GSM (DO bit of the control register 1, R0O) as "1" and GSMLN7-0 ( D7-0 bits of the
partial gate register 1 , R52) are used to define the number of frame which gate scan will be
performed in partial non-display area.

Please note that when GSMLN7-0 is set as "00h", no gate scan will be performed in the
partial non-display areas.

GSMLN7|GSMLN6|GSMLN5|GSMLN4|GSMLN3|GSMLN2|GSMLN1|GSMLNO Ref;isr:g;?me
0 0 0 0 0 0 0 0 Gate scan always stop
0 0 0 0 0 0 0 1 Every 1 frame
0 0 0 0 0 0 1 0 Every 2 frame
1 1 1 1 1 1 1 0 Every 254 frame
1 1 1 1 1 1 1 1 Every 255 frame

Table 5. 11 Partial gate register 1 (R52)
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6. Vertical Scroll Function

The HX8312-A incorporates a scroll display function, which performs a scroll display
operation without repudiating display RAM for reducing chip RAM access. Since this scroll
function is not automatic, please follow the instructions below to operate this function
manually.

Scroll area start
Register 1, 2 > A

(R75, R76)
Scroll step numbe
register 1, 2 2) Set scroll step number register 1,2 (R79,R80).
(R79, R80) (ex. R79, R80=2)

Scroll area driving line \J
number register 1,2 (R77,R78) G215

"OEh"
"C8h"

1) Set scroll area register 1,2 (R75,R76)
Set scroll area register 1,2 (R75,R76)

3) 2 driving lines are scrolled

4) Set scroll step number register 1,2 (R79,R80)
(ex. R79, R80=4 (=2+2))

scroll area
A
5) 2 more driving lines are scrolled.
(4 driving lines are scrolled as a total.)
I .
scroftarea 6) Set scroll step number register 1,2 (R79, R80)
(ex. R79, R80=6 (=2+2+2))
A 4
7) 2 more driving lines are scrolled.
(6 driving lines are scrolled as a total.)
scroll area

_ W ithout any changes to R79, R80, the display

picture will stay still.

Figure 6. 1 Scroll Function Driving

To go back to the display before scrolling, please set the scroll step number register1,2 (R79,
R80) as "000"h. Please make sure to set the number of driving lines to be scrolled (set value
of R79 and R80) less than the line number of the scroll area. When the value of R79, R80
exceeds the value of R77 and R78, please set new value which is less than R77 and R78
again to R79 and R80.
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SsL8 | ssL7 | ssLe | ssi5 | ssi4 | ssL3 | ssL2 | ssL1 | ssLo RESIB T S
address
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 1 1
0 0 0 0 0 0 0 1 0 2
0 0 0 0 0 0 0 1 1 3
1 0 0 1 1 1 1 0 1 317
1 0 0 1 1 1 1 1 0 318
1 0 0 1 1 1 1 1 1 319
Table 6. 1 Scroll Area Start Register 1, 2 (R75, R76)
Scroll area
SAWS8 | SAW7 | SAW6 | SAW5 | SAW4 | SAW3 | SAW2 | SAW1 | SAWO driving line
number
0 0 0 0 0 0 0 0 0 Setting Inhibited
0 0 0 0 0 0 0 0 1 1
0 0 0 0 0 0 0 1 0 2
0 0 0 0 0 0 0 1 1 3
1 0 0 1 1 1 1 0 1 317
1 0 0 1 1 1 1 1 0 318
1 0 0 1 1 1 1 1 1 319
Table 6. 2 Scroll Area Driving Line Number Register 1, 2 (R77, R78)
SST8 | SST7 | SST6 | SST5 | SST4 | SST3 | SST2 | SST1 | SSTO | Scroll step number
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 1 1
0 0 0 0 0 0 0 1 0 2
0 0 0 0 0 0 0 1 1 3
1 0 0 1 1 1 1 0 1 317
1 0 0 1 1 1 1 1 0 318
1 0 0 1 1 1 1 1 1 319
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7. Gate Line Driving Function

Table 7. 1 shows the available gate line driving modes of the HX8312-A. Please set it up
according to users' panel’s characteristics.

LCD driving | GSCAN2 | GSCAN1 | GSCANO Description

mode R55:D2 R55:D1 R55:D0

Frame 0 0 0 The polarity of VCOM output is alternated
Inversion once every frame.

N Line 0 0 1 The polarity of VCOM output is alternated
Inversion once N line which N is defined by R51.

3-field Divided one frame scan into_ 3-field scan, and

1 1 0 the polarity of VCOM output is alternated once
Interlaced -
every field.

Table 7. 1 Gate Line Driving Mode

The HX8312-A has an interlaced driving function that divided one frame scan into 3 fields
scan for flicker-free display. As following Figure, by setting GSCAN2-0 = “111” ( D2-0 bits of
R55 ) the gate scan order of one frame is changed to
GlaGiaGra...aG3l9aG2atGsatG8a...aG320aG3atGsaitGa...a
G321

( 3-field interlaced driving )

GSCAN2-0 111
Field 1 2 3

Gate

Gl
G2
G3
G4
G5
G6
G7
G8
G9

G318
G319
G320
G321

1 Frame

A
\4

Field 1 Field 2 Field 3
— | [— | —

(Polarity) | I

G1

e L l—\
O R | [—|

Figure 7. 1 Output Timing for Interlaced Gate Signals (Three-Field is selected)
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The polarity of VCOM output in every driving mode is as follow:

Nth frame (N+1)th frame
et -t
GateScan | 350131 | 1 | 2 | 3 | 4 [~ |s19|3820|321| 1| 2 | 3| 4 |-
Number
VCOM
Figure 7. 2 Frame inversion LCD Driving
Nth frame (N+1)th frame
- >
G,\I""Lemsb‘;”;” |320 | 321| 1 | 2 | 3 | 4 | |319 | 320| 321| 1 | 2 | 3 | 4 |
VCOM | | L | L | | | | | | [ I |
1-line Inversion Driving
. Nth frame . (N+1)th frame
- =
GSLemeﬁ" |320 | 321| 1 | 2 | 3 | 4 | |319 | 320| 321| 1 | 2 | 3 | 4 |
VCOM | | | | L | L
2-line Inversion Driving
Figure 7. 3 N-line inversion LCD Driving
. (4n+1)th Frame > | (4n+2)th Frame
Gate Scan } —
S [31d321 1] 4] 7[10]13]u6 J19]22]25]28] [307]310[31d316[31d 2] 5] 8 [11][14]17]20] 23] 26] 29

VCOM |

(4n+3)th Frame . (4n+4)th Frame
> < > <

]
Gﬁﬁ;ﬁ;ﬁ” [sod311l314[31732d 3] 6] 9 [12]15] 18[21]24]27]30]  [s09312f315[31d321] 1] 4] 7 [10]13]16 19 [22]25]28]

VCOM |

Figure 7. 4 3-field Interlaced LCD Driving
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8. Gamma Adjustment Function

The HX8312-A incorporates gamma adjustment function for the 262,144-color display (64
grayscale for each R, G, B color). Gamma adjustment operation is implemented by deciding
the 8 grayscale levels firstly in gamma adjustment control registers to match the LCD panel.
Then total 64 grayscale levels are generated in grayscale voltage generator. These registers
are available for both polarities. However, R, G, B can not be adjusted individually.

Display
RAM

03 02 01 00

OR,|OP,| OF,| OR,| OF,

CR,| CR| CFRo

6 6 6 CP,| CP,| CF,
MR,| MR, | MR,

Positive MR,| MR,| MR,
polarity |MP.|MP.| MP

VO :
v Register MR,| MR, | MR,

Grayscale ME_ | MP,| MP,
Voltage MR,| MR, | MP

Generator |
<

A A

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

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

Output Driver| | Output Driver| |Output Driver V63

A

ON03 O’\(I)Z O'\gl ON

ON, | ON4[ ON,[ ON,| ON,

Negative 12 M'\fl 10
polarity | MN|MN | MN

Registre | MN [ MN | MN

32 31 30

42 41 40

52 51 50|

Figure 8. 1 Grayscale Control
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8.1 Structure of Grayscale Voltage Generator

Eight reference gamma voltages VgP/N(0, 1, 8, 20, 43, 55, 62, 63) for positive and negative
polarity are specified by the center adjustment, the micro adjustment and the offset
adjustment registers firstly. With those eight voltage injected into specified node of grayscale
voltage generator, total 64 grayscale voltages (V0-V63) can be generated from grayscale
amplifier for LCD panel used.

Micro Adjust Register (6* 3  bits)

VGAM10UT MP/N5 MP/N4 MP/N3 MP/N2 _MP/N1 MP/NO
3 3 3 3 3 3
" VgPONgNO
—> Vo
= 8to1 VgP1/VgN1
\7 Select Vi
= —> V2
—> V3
v
<
= o) VgP8/VgN8 ve
5 3 % i select Vo
5 <
e ] 15 i VaP20/VaNZD — V20
Center Adjust k% select] L > o1
ol regser | | 8 =
OPIN1 CPINL 14 §
[0 Gray scale
E = Setloeclt ORS SNBIE S voltage —¥» V43
< — generator —> V44
5 3 0=
< 8tol VgP55/VgN55
\/ select V55
= —> V56
—> V57
% \
= VgP62/VgN62
= 8tol —>» V62
select
<<
VgP63/VgN63 V63
C VGS
= EXVR
Figure 8. 2 Structure of Grayscale Voltage Generator
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8.2 Gamma-Characteristics Adjustment Register

This HX8312-A 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. (R, G,
and B are common.)

(1)Gamma offset adjustment registers (R151, R152, R153, R154)

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

(2)Gamma center adjustment registers (R146, R150)

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 of 8 to 1 selector in the gamma resister stream for
reference gamma voltage generation. These registers are available for both positive and
negative polarities.

(3)Gamma macro adjustment registers (R143, R144, R145, R147, R148, R149)

The gamma macro adjustment registers can be used for fine adjustment of the reference
gamma voltage. This function is implemented by controlling the 8-to-1 selectors (MP/NO~5),
each of which has 8 inputs and generate one reference voltage output (VgP/N) 1, 8, 20, 43,
55, 62). These registers are available for both positive and negative polarities.

Register Positive Negative Description
Groups Polarity Polarity
Center CPO 2-0 CNO 2-0 Variable resistor (VRCP/NO) for center adjustment
Adjustment CP1 2-0 CN1 2-0 Variable resistor (VRCP/N1)for center adjustment
MPO 2-0 MNO 2-0 8-to-1 selector (voltage level of grayscale 1)
MP1 2-0 MN1 2-0 8-to-1 selector (voltage level of grayscale 8)
Macro MP2 2-0 MN2 2-0 8-to-1 selector (voltage level of grayscale 20)
Adjustment MP3 2-0 MN3 2-0 8-to-1 selector (voltage level of grayscale 43)
MP4 2-0 MN4 2-0 8-to-1 selector (voltage level of grayscale 55)
MP5 2-0 MN5 2-0 8-to-1 selector (voltage level of grayscale 62)
Offset OPO0 3-0 ONO 3-0 Variable resistor (VROP/NO)for offset adjustment
Adjustment OP1 4-0 ON1 4-0 Variable resistor (VROP/N1)for offset adjustment

Table 8. 1 Gamma-Adjustment Registers
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8.3 Gamma Voltage Calculation Formula

Each circuit 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, 8,
20, 43, 55, 62, 63). Furthermore, the block has pin (VGS) to connect a variable resistor
outside the chip for the variation between panels if needed.

8.3.1 Gamma Curve Adjustment Circuit

ONO, OPO VgNO, VgPO
VDH 1 > VO
0-30R
VDH
VRPO l
VgN1, VgP1 60R
‘ ; i »> V1
ARX7 ! Buffer 36R =
: b—>
; Selector MNO, MPO WR va
; 14R g
L >V
R =
VRHP  0-28R g Center adjustment CNO, CPO N t—>v5
> Vs
:, 8R >
V7
VgN2, VgP2 a L
[ P » V8
1Rx7 Buffer J » V9
3R E
L yva
Selector MN1, MP1 | 0
3R o=
VgN3, VgP3 jz'f—> V19
[ > R_3 > V20
1RX7 Sl
Buffer *———————p V21
3R >
V22
Selector MN2, MP2
R > wa
i—» Va2
VgN4, VgP4 3R
; > + - » V43
IRx7 Buffer R $—> Va4
3R
Selector MN3, MP3 1 > Vs
3R =
VgN5, VgP5 R vt
i I I » V55
L— &l L
1Rx7 Buffer 8R
8R él—> vse
Selector MN4, MP4 é—» V57
8R
é—» V58
8R
Center adjustment CN1, CP1 £—> V59
VRLP 0-28R 14R
R %» V60
——»
VgN6, VgP6 BR = VR
»> V62
4RX7 Buffer 60R T
Selector MN5, MP5 >
or VRP1 5R 1
! e ? VgN7, VgP7
W%éw ; » V63
ON1, OP1° Amplitude adjustment ON1, OP1
Figure 8. 3 Gamma Correction Circuit
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8.3.2 Variable Resister

There are two types of variable resistors in gamma adjustment circuit, 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
O(P/N)0 3-0 O(P/N)1 4-0 C(P/N)0/1 2-0

0000 OR 00000 OR 000 OR

0001 2R 00001 1R 001 4R

0010 4R 00010 2R 010 8R

' ' 011 12R

100 16R

1101 26R 11101 29R 101 20R

1110 28R 11110 30R 110 24R

1111 30R 11111 31R 111 28R

Table 8. 2 Offset, Center, Adjustment Registers
8 to 1 Selector

The 8 to 1 selector has eight input voltages generated by gamma resister stream. It outputs
one reference voltages selected from inputs for gamma reference voltage generation by
setting value in macro adjustment register. These six 8 to 1 selectors and the relationship are
shown below.

Value in Register Voltage level
M(P/N) 2-0 Vg(N/P) 1 | Vg(N/P) 8 | Vg(N/P) 20 | Vg(N/P) 43 | Vg(N/P) 55 | Vg(N/P) 62
000 SvV1 SV9 SV17 Sv25 SV33 Sv4l
001 SV2 SV10 SVv18 SV26 SV34 Sv42
010 SV3 SV11 SV19 Sv27 SV35 SVv43
011 SV4 SV12 SV20 SVv28 SV36 Sv44
100 SV5 SV13 Sv21 SV29 SV37 SVv45
101 SV6 SvV14 Sv22 SV30 SV38 SV46
110 Sv7 SV15 SVv23 Sv31 SV39 Sv4i7
111 SV8 SV16 SV24 SV32 SV40 SV48

Table 8. 3 Output Voltage of 8 to 1 Selector
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8.3.3 The grayscale levels are determined by the following formulas

Reference| =~ Adjustment Aﬁdej;issttn;fit Formula Voltage
Voltage |Register -- Positive Negative
VgN/PO . VDH-DV’ ~ VRO /SUMR SVO
MPO 2-0=000 MNO 2-0=000 VDH -DV "~ (VRO +5R) / SUMR SV1
MPO 2-0=001 MNO 2-0=001 VDH-DV "~ (VRO +9R) / SUMR SV2
MPO 2-0=010 MNO 2-0=010 VDH-DV“ (VRO +13R) / SUMR SV3
VgN/P1 MPO 2-0=011 MNO 2-0=011 VDH-DV '~ (VRO +17R) / SUMR Sv4
MPO 2-0=100 MNO 2-0=100 VDH-DV " (VRO +21R) / SUMR SV5
MPO 2-0=101 MNO 2-0=101 VDH-DV "~ (VRO +25R) / SUMR SV6
MPO 2-0=110 MNO 2-0=110 VDH -DV~ (VRO +29R) / SUMR SV7
MPO 2-0=111 MNO 2-0=111 VDH -DV~ (VRO +33R) / SUMR SVv8
MP1 2-0=000 MN21 2-0=000 VDH-DV~ (VRO +33R + VRH) / SUMR SV9
MP1 2-0=001 MN1 2-0=001 VDH -DV " (VRO +34R + VRH) / SUMR SV10
MP1 2-0=010 MN1 2-0=010 VDH-DV~ (VRO +35R + VRH) / SUMR Svi1l
VgN/P8 MP1 2-0=011 MN1 2-0=011 VDH-DV "~ (VRO +36R + VRH) / SUMR SV12
MP1 2-0=100 MN1 2-0=100 VDH -DV ™ (VRO +37R + VRH) / SUMR SV13
MP1 2-0=101 MN1 2-0=101 VDH -DV~ (VRO +38R + VRH) / SUMR SVvV14
MP1 2-0=110 MN1 2-0=110 VDH -DV ™ (VRO +39R + VRH) / SUMR SV15
MP1 2-0=111 MN1 2-0=111 VDH -DV " (VRO +40R + VRH) / SUMR SV16
MP2 2-0=000 MN2 2-0=000 VDH-DV~ (VRO +45R + VRH) / SUMR SV17
MP2 2-0=001 MN2 2-0=001 VDH -DV "~ (VRO +46R + VRH) / SUMR SV18
MP2 2-0=010 MN2 2-0=010 VDH -DV " (VRO +47R + VRH) / SUMR SV19
VgN/P20 MP2 2-0=011 MN2 2-0=011 VDH -DV '~ (VRO +48R + VRH) / SUMR SVv20
MP2 2-0=100 MN2 2-0=100 VDH -DV "~ (VRO +49R + VRH) / SUMR SV21
MP2 2-0=101 MN2 2-0=101 VDH -DV '~ (VRO +50R + VRH) / SUMR SV22
MP2 2-0=110 MN2 2-0=110 VDH-DV " (VRO +51R + VRH) / SUMR SV23
MP2 2-0=111 MN2 2-0=111 VDH -DV "~ (VRO +52R + VRH) / SUMR Sv24
MP3 2-0=000 MN3 2-0=000 VDH-DV "~ (VRO +68R + VRH) / SUMR SV25
MP3 2-0=001 MN3 2-0=001 VDH -DV "~ (VRO +69R + VRH) / SUMR SV26
MP3 2-0=010 MN3 2-0=010 VDH -DV ™ (VRO +70R + VRH) / SUMR SV27
VgN/P43 MP3 2-0=011 MN3 2-0=011 VDH-DV '~ (VRO +71R + VRH) / SUMR SV28
MP3 2-0=100 MN3 2-0=100 VDH-DV "~ (VRO +72R + VRH) / SUMR SV29
MP3 2-0=101 MN3 2-0=101 VDH-DV "~ (VRO +73R + VRH) / SUMR SV30
MP3 2-0=110 MN3 2-0=110 VDH-DV "~ (VRO +74R + VRH) / SUMR SV31
MP3 2-0=111 MN3 2-0=111 VDH-DV "~ (VRO +75R + VRH) / SUMR SV32
MP4 2-0=000 MN4 2-0=000 VDH -DV “ (VRO +80R + VRH) / SUMR SV33
MP4 2-0=001 MN4 2-0=001 VDH-DV "~ (VRO +81R + VRH) / SUMR SV34
MP4 2-0=010 MN4 2-0=010 VDH -DV "~ (VRO +82R + VRH) / SUMR SV35
VgN/P55 MP4 2-0=011 MN4 2-0=011 VDH-DV (VRO +83R + VRH) / SUMR SV36
MP4 2-0=100 MN4 2-0=100 VDH-DV '~ (VRO +84R + VRH) / SUMR Sv37
MP4 2-0=101 MN4 2-0=101 VDH-DV " (VRO +85R + VRH) / SUMR SV38
MP4 2-0=110 MN4 2-0=110 VDH-DV '~ (VRO +86R + VRH) / SUMR SV39
MP4 2-0=111 MN4 2-0=111 VDH-DV "’ (VRO +87R + VRH) / SUMR SV40
MP5 2-0=000 MN5 2-0=000 VDH -DV '~ (VRO +87R + VRH +VRL) / SUMR Sv41
MP5 2-0=001 MN5 2-0=001 VDH -DV~ (VRO +91R + VRH +VRL) / SUMR Sv42
MP5 2-0=010 MNS5 2-0=010 VDH -DV "~ (VRO +95R + VRH +VRL) / SUMR Sv43
VgN/P62 MP5 2-0=011 MN5 2-0=011 VDH -DV~ (VRO +99R + VRH +VRL) / SUMR Sv4a4
MP5 2-0=100 MN5 2-0=100 VDH-DV~ (VRO +103R + VRH +VRL) / SUMR Sv45
MP5 2-0=101 MN5 2-0=101 VDH-DV '~ (VRO +107R + VRH +VRL) / SUMR SV46
MP5 2-0=110 MN5 2-0=110 VDH-DV~ (VRO +111R + VRH +VRL) / SUMR Sv4a7
MP5 2-0=111 MN5 2-0=111 VDH-DV~ (VRO +115R + VRH +VRL) / SUMR Sv48
VgN/P63 --- VDH-DV " (VRO +120R + VRH +VRL) / SUMR SVv49
Table 8. 4 Voltage Calculation Formula
Note: SUMR: Sum of ladder resistors = 128R + VRH + VRL + VRO + VR1
DV: Voltage difference between VDH and VGS.
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Grayscale Voltage Formula Grayscale Voltage Formula
VO VgN/PO V32 V43+(V20-V43)*(11/23)
Vi VgN/P1 V33 V43+(V20-V43)*(10/23)
V2 V8+(V1-V8)*(30/48) V34 V43+(V20-V43)*(9/23)
V3 V8+(V1-V8)*(23/48) V35 V43+(V20-V43)*(8/23)
V4 V8+(V1-V8)*(16/48) V36 V43+(V20-V43)*(7/23)
V5 V8+(V1-V8)*(12/48) V37 V43+(V20-V43)*(6/23)
V6 V8+(V1-V8)*(8/48) V38 V43+(V20-V43)*(5/23)
V7 V8+(V1-V8)*(4/48) V39 V43+(V20-V43)*(4/23)
V8 VgN/P8 V40 V43+(V20-V43)*(3/23)
V9 V20+(V8-V20)*(22/24) V41 V43+(V20-V43)*(2/23)
V10 V20+(V8-V20)*(20/24) V42 V43+(V20-V43)*(1/23)
Vi1 V20+(V8-V20)*(18/24) V43 VgN/P43
V12 V20+(V8-V20)*(16/24) V44 V55+(V43-V55)*(22/24)
V13 V20+(V8-V20)*(14/24) V45 V55+(V43-V55)*(20/24)
V14 V20+(V8-V20)*(12/24) V46 V55+(V43-V55)*(18/24)
V15 V20+(V8-V20)*(10/24) V47 V/55+(V43-V55)*(16/24)
V16 V20+(V8-V20)*(8/24) V48 V55+(V43-V55)*(14/24)
V17 V20+(V8-V20)*(6/24) V49 V55+(V43-V55)*(12/24)
V18 V20+(V8-V20)*(4/24) V50 V55+(V43-V55)*(10/24)
V19 V20+(V8-V20)*(2/24) V51 V/55+(V43-V55)*(8/24)
V20 VgN/P20 V52 V/55+(V43-V55)*(6/24)
V21 V43+(V20-V43)*(22/23) V53 V/55+(V43-V55)*(4/24)
V22 V43+(V20-V43)*(21/23) V54 V55+(V43-V55)*(2/24)
V23 V43+(V20-V43)*(20/23) V55 VgN/P55
V24 V43+(V20-V43)*(19/23) V56 V62+(V55-V62)*(44/48)
V25 V43+(V20-V43)*(18/23) V57 V62+(V55-V62)*(40/48)
V26 V43+(V20-V43)*(17/23) V58 V62+(V55-V62)*(36/48)
V27 V43+(V20-V43)*(16/23) V59 V62+(V55-V62)*(32/48)
V28 V43+(V20-V43)*(15/23) V60 V62+(V55-V62)*(25/48)
V29 V43+(V20-V43)*(14/23) V61 V62+(V55-V62)*(18/48)
V30 V43+(V20-V43)*(13/23) V62 VgN/P62
V31l V43+(V20-V43)*(12/23) V63 VgN/P63

Note: The following relationship should be retained.

VgN/P63 — GND > 0.3V
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GRAM Data Selected GRAM Data Selected GRAM Data Selected GRAM Data Selected

Set-up Grayscale Set-up Grayscale Set-up Grayscale Set-up Grayscale

RGB P N RGB P N RGB P N RGB P N
000000 VO V63 010000 V16 Va7 100000 V32 V31l 110000 V48 V15
000001 vVl | V62 010001 V17 | V46 100001 V33 | V30 110001 V49 | Vi4
000010 V2 V61l 010010 V18 V45 100010 V34 V29 110010 V50 V13
000011 V3 V60 010011 V19 Va4 100011 V35 V28 110011 V51 V12
000100 V4 V59 010100 V20 V43 100100 V36 V27 110100 V52 V11
000101 V5 V58 010101 V21 V42 100101 V37 V26 110101 V53 V10
000110 V6 V57 010110 V22 V41 100110 V38 V25 110110 V54 V9
000111 V7 V56 010111 V23 V40 100111 V39 V24 110111 V55 V8
001000 V8 V55 011000 V24 V39 101000 V40 V23 111000 V56 V7
001001 V9 V54 011001 V25 V38 101001 V41 V22 111001 V57 V6
001010 V10 V53 011010 V26 V37 101010 V42 V21 111010 V58 V5
001011 V11 V52 011011 Va7 V36 101011 V43 V20 111011 V59 V4
001100 V12 V51 011100 V28 V35 101100 Va4 V19 111100 V60 V3
001101 V13 V50 011101 V29 V34 101101 V45 V18 111101 V61l V2
001110 V14 V49 011110 V30 V33 101110 V46 V17 111110 V62 V1
001111 V15 V48 011111 V31l V32 101111 Va7 V16 111111 V63 VO

Table 8. 6 Display RAM Data and Grayscale Voltage Mapping (REV = 0 DO bit of R6)

GRAM Data Selected GRAM Data Selected GRAM Data Selected GRAM Data Selected
Set-up Grayscale Set-up Grayscale Set-up Grayscale Set-up Grayscale
RGB P N RGB [=] N RGB P N RGB P N
000000 V63 VO 010000 V47 | V16 100000 V31 | V32 110000 V15 | V48
000001 V62 V1 010001 V46 | V17 100001 V30 | V33 110001 V14 | V49
000010 V61 V2 010010 V45 | V18 100010 V29 | V34 110010 V13 | V50
000011 V60 V3 010011 Va4 V19 100011 V28 V35 110011 V12 V51
000100 V59 3 010100 V43 V20 100100 Va7 V36 110100 V11 V52
000101 V58 V5 010101 V42 V21 100101 V26 V37 110101 V10 V53
000110 V57 V6 010110 V41 V22 100110 V25 V38 110110 V9 V54
000111 V56 V7 010111 V40 | V23 100111 V24 | V39 110111 V8 V55
001000 V55 V8 011000 V39 | V24 101000 V23 | V40 111000 V7 V56
001001 V54 V9 011001 V38 V25 101001 V22 V41 111001 V6 V57
001010 V53 V10 011010 V37 V26 101010 V21 V42 111010 V5 V58
001011 V52 V11 011011 V36 V27 101011 V20 V43 111011 V4 V59
001100 V51 V12 011100 V35 V28 101100 V19 V44 111100 V3 V60
001101 V50 | V13 011101 V34 | V29 101101 V18 | V45 111101 V2 V61l
001110 V49 V14 011110 V33 V30 101110 V17 V46 111110 Vi V62
001111 V48 V15 011111 V32 V31l 101111 V16 Va7 111111 VO V63

Table 8. 7 Display RAM Data and Grayscale Voltage Mapping (REV = 1)
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8.3.4 Relationship between GRAM Data and Output Level

—- - -
I |

Sn

- - - - - -

Vcom

Positive polarity Negative polarity

Figure 8. 4 Relationship between Source Output and Vcom

] )

H }

:
VO|=¢p==mmmmcccc e e e e e e c e rc e e e r ==

Positive polarity
© H H
>
[
|
5
=
S
O
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000000 (Black) RAM Data 111111 (White)

(Same characteristic for each RGB)

Figure 8. 5 Relationship between GRAM Data and Output Level (REV = 1)
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9. 8—Color Display Mode Function

The HX8312-A supports an 8-color display mode by setting COLOR (D2 bit of R0O) as “1”. The
grayscale level to be used is VO and V63 with R5, G5, B5 decoding, and the other levels
(V1-v62) are halted to reduce power consumption in 8-color display mode. In 8-color
display mode, the Gamma-micro-adjustment registers are invalid and only the upper bits of
RGB are used for display.

Dsplay
RAM

R5 G5 B5

OP04 OPO3 OPOZ OPO]. OP

OR,|OP,_|OP, | OP. | OP

Positive | MA,| MR | MR
VO polarity | MP MP
Register | mp MR
Grayscale ME,[ ME, | ME,
Voltage MBR,[ MR, | MR

Generator|
(6]
Output Driver Output Driver Output Driver V63 ON°4 0%3 ON02 ON01 NOO

ON, | ON,| ON,[ ON,| ON,

1-bit Grayscale 1-bit Grayscale 1-bit Grayscale

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

Negative 12| ] g
polarity | MN | MN | MN

Registre | MN | MN | MN

Display Whole Screen

G

LCD

Figure 9. 1 Grayscale Control in 8-Color Display Mode
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10. Display Operation Control
10.1 Display Driving Period Time Control

The HX8312-A can control the display operation period time for LCD panel driving as follow:

B 1-Line Period o
—
SON
Hi-z . Hi-z
S1-S720 Source Output Period
o GON - GOF
- -
Gate Output Period
G(N)
Nth Gate Output Period
G(N+1)
N+1th Gate Output Period
Figure 10. 1 Display Driving Period Time Setting
D7 D6 D5 D4 D3 D2 D1 DO
SON7 SONG6 SON5 SON4 SON3 SON2 SON1 SONO

Table 10. 1 Source on register (R136)

SON7-0: Specify the valid source output start time in 1-line driving period. The period time is
defined as SYSCLK clock number.

Please note that the setting “00h” and “01h” is inhibited.

D7 D6 D5 D4 D3 D2 D1 DO
GONT7 GONG6 GON5 GON4 GON3 GON2 GON1 GONO

Table 10. 2 Gate on register (R137)

SONT7-0: Specify the valid gate output start time in 1-line driving period.
The period time is defined as SYSCLK clock number in internal clock display
mode.
The period time is defined as setting value x 8 DOTCLK clock number in external
clock display mode.

Please note that the setting “00h” ,“01h”, “02h” is inhibited.
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D7 D6 D5 D4 D3 D2 D1 DO
- - - - - - - GOF8
Gate off register 2 (R135)
D7 D6 D5 D4 D3 D2 D1 DO
GOF7 GOF6 GOF5 GOF4 GOF3 GOF2 GOF1 GOFO

Table 10. 3 Gate off register
GOF8-0: Specify the gate output end time in 1-line driving period.
The period time is defined as SYSCLK clock number in internal clock display mode.

The period time is defined as setting value x 8 DOTCLK clock number in external
clock display mode.

Please note that the GOF8-0 £ HCK-1
10.2 All “0” or “1” Source Output Display

By setting DISP1 and DISPO (D7-6 bits of R0), HX8312-A can display data “0” or “1” on the
whole LCD regardless of display RAM data and the data in the display RAM is not changed.

D7 D6 D5 D4 D3 D2 D1 DO
DISP1 DISPO ADC DTY STBY COLOR 3 GSM

Table 10. 4 Control register 1 (RO)

DISP1-0:
DISP1 | DISPO Display
0 0 Output display data from display RAM
0 1 All Output “0” regardless of the display data in display RAM
1 0 All output “1” regardless of the display data in display RAM
1 1 All output “1” regardless of the display data in display RAM

10.3 Gate Scanning Stop Control

Gate scanning can be stopped by setting DISPTMG (DO bit of R59) as "0" All gate scans will
be stopped if DISPTMG = “0”, however, the frame frequency doesn’t change.
GOE 1 output control register (R59)

D7 D6 D5 D4 D3 D2 D1 DO
& DISPTMG

Table 10. 5 Gate output control register (R59)
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11. Scan Mode Setting

11.1 Scan Pattern

DATA SHEET Preliminary V03

The number of gate-drive lines can be set by NSO1-0 (D2-1 bits of R13). Refer to "4.1

Relation between Display Data RAM and the LCD Panel".

The HX8312-A can set R/L (D3 bit of R29) and SCNJ[2:0] (D2-0 bits of R29) bits to determine

the shift direction of gate outputs for different panel layout.

And the DDS pin is used to set

the position of dummy output pin in each mode. (Refer to "11.2. Blanking Period and Dummy

Line Location")

q q q DPS
RIL | SCN[2:0] Scan direction F
n
G1 G321 G1, G321, G2,
G2 G320 G320, ..., G159,
i i 0 | G163, G160, G162,
| TFT | ® (G161 dummy)
® ! panel ! >
Q B
XX 5 \d v 5
1 0 ® G160 G163 @
> G161 G162] 1
(G1 dummy), G321,
1 G2, G320, ..., G159,
HX8312-A G163, G160, G162,
G161
MODES5R mode
Gl Goal G161, G162, G160,
G2 G320) G163, ..., G3,
e 0 [ 320,62 G321,
i TFT i o) (G1 dummy)
XX [ . panel ' I
- 1 =
0 0 =) Gi60 G163 3
H G161 G162 &
(G161 dummy), G162,
1 |G160, G163, ... ,G3,
HX8312-A G320, G2, G321, G1
MODESR mode
[T G1,G2, ..., G160,
. panel 0 G161, G321, G320,
glsl o G319, ..., G163,
@ ez é (G162 dummy)
5 i 5
® ®
1 01 > G162 8
1 2 )
HX8312-A
(G1 dummy), G2, ...,
1 |G160, G161, G321,
MODE2R mode G320, ..., G163, G162
fl TFT G162, G163, G164, .|
H panel 0 , G320, G321, G161,
G=161 - G160, ..., G3, G2,
o) YeRris é (G1 dummy)
5 H 5
01 ® ! o}
0 1 H Gi62 g
(G162 dummy),
HX8312-A G163, G164, ...,
1 G321, G161,
MODE2L mode G160, ..., G3, G2,
G1
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Scan
pattern
mode

R/L SCN2 SCN1 SCNO DDS | Dummy

R29:D3 | R29:D2 | R29:D1 | R29:D0 | pin pin Scan Order

G1, G321, G2, G320, ...,
0 G161 G159, G163, G160, G162,
(dummy)

(dummy), G321, G2,

1 Gl G320, ..., G159, G163,
G160, G162, G161
G161, G162, G160,

0 Gl G163, ..., G3, G320, G2,
G321, (dummy)
(dummy), G162, G160,
1 Gl61 G163, ..., G3, G320, G2,
G321, G1

Gl, G2, ..., G160, G161,
0 G162 G321, G320, G319, ...,
G163, (dummy)
(dummy), G2, ..., G160,
1 Gl G161, G321, G320, ...,
G163, G162

G162, G163, G164, ...,
G320, G321, G161,
G160, ..., G3, G2,
MODE2L 0 0 1 1 (dummy)

(dummy), G163, G164, ...,
1 G162 G321, G161, G160, ...,
G3, G2, G1

MODE5R 1 X X 0

MODESL 0 X X 0

MODE2R 1 0 1 1

Table 11. 1 Scan Mode Setting
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11.2 Blanking Period and Dummy Line Location

The dummy line number selection register (R118) is used for setting the blanking period
between two frame scan. The external DDS pin of HX8312-A determines to put the blanking
period and a dummy line whether at the head or the end of a frame.

D7

D6

D5

D4

D3

D2

D1

DO

DMYSEL

Table 11. 2 Dummy line number selection register (R118)

DMYSEL: sets dummy line number of the blanking period
“0”: one dummy line scan

“1”: one dummy line scan + 7-line blanking period
(In blanking period, LC AC alternated source drive and the gate output OFF)

DDS pin Blanking Period Location
0 End: 1 frame scan + dummy ( +7 blanking)
1 Head: (7 blanking +) dummy + 1 frame scan

Table 11. 3 DDS pin set-up

Note:1.Please set R118:D0=DMYSEL as “0” when 3-field interlaced driving mode is selected.
(DMYSEL="1" is not available when Skip 2B is selected)

2. R118 is not valid when the LCD displays operation is in synchronization with an external clock
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12. Oscillation Circuit

The HX8312-A can oscillate between the OSC1 and OSC2 pins using an internal R-C
oscillator with an external oscillation resistor (Rf) or internal oscillation resistor
100Kohm(select by ROSC setting, DO bit of R43). The oscillation frequency is changed
according to the external resistance value, wiring length, or operating power-supply voltage.
If Rf is increased or power supply voltage is decreased, the oscillation frequency decreases.

1) Internal Resistance Oscillation Mode

oscCi1
ROSC =1
0scC2
2) External Resistance Oscillation Mode HX8312-A
osc1
Rf ROSC =0
0scC2
HX8312-A

Figure 12. 1 Oscillation Circuit

The oscillation frequency can be adjust finely by setting RADJ2-0 (D3-1 bits of R43) as

follow:
Internal R: 100 K ohm RC oscillation frequency (MHz)
RADJ[2:0] correction Vcc=2.5V Vcc=2.8V Vcc=3.3V
000 No 1.561 1.820 2.215
001 -10% 1.434 1.640 1.953
010 -20% 1.313 1.480 1.718
011 -30% 1.181 1.310 1.495
100 +10% 1.677 1.990 2.444
101 +20% 1.788 2.153 2.688
110 +30% 1.898 2.305 2.943
111 +40% 2.023 2.482 3.25

Table 12. 1 Frequency Adjustment (ROSC = 1)

The oscillation circuit on / off control can be defined by the OSCSTBY setting (DO bit of R1),
When OSCSTBY = “0”, the oscillation circuit start to oscillate; when OSCSTBY = “1”, the
oscillation circuit stop to oscillate.
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13.1 Power Supply Set up
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HX8312-A has an internal power supply circuit to drive TFT LCD panel. Please set up each

voltage output according to the LCD panel.

Name Function Set up Value Note
Reference voltage for VR2 / DDVDH . N .
VR1 / V'S | VDH generation VCixA(*1) VR1 £ Vci—-0.15
Reference voltage for VGH N .
VR2 generation VR1xB (*2) VR2 £ Vci - 0.15
Step-up circuit 1 output
DDVDH Power supply for VR1 x 2 Do not exceed 5.5V
VS/VR/VDH/NVCOM
VGH (2t SOTE (e G e, VR1xC (*3) Do not exceed 16.5V
Gate on voltage
( Step-up circuit 2 output ) VR2 x D _
VGL Gate off voltage _VRI1XE (*3) Do not lower than —16.5V
( Step-up circuit 3 output ) _r i
e Power supply for VCOML generation i)
Power supply for the source circuit 4
b output driving VR1xF (G 3.5V — 5.25V
VDH Reference voltage for gamma circuit VRLIXF (*4)
VCOMH VCOM high voltage VSXG(*5) -
VCOML VCOM low voltage VCO'\?%_)VSXH -
VCOM VCOM voltage / Output VCOMH and VCOML
voltage alternately.
V18 Logic power supply 1.8V -

Table 13. 1 Power Supply Voltage Configuration

Note : 1. The value of A is determined by VR1SEL2-0 bits ( D4-2 bits of register R25 ).
2. The value of B is determined by VR2SEL2-0 bits ( D7-5 bits of register R25 ).
3. The value of C, D and E is determined by BT3-0 bits ( D3-0 bits of register R37)

setting and C21+ , C21- pin connection.

4. The value of F is determined by VSEL2-0 bits ( D3-1 bits of register R27)).

5. The value of F is determined by VCM4-0 bits ( D4-0 bits of register R32 ).
6. The value of G is determined by VDV4-0 bits ( D4-0 bits of register R31 ).
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The voltage setting diagram of power output for LCD panel driving setup diagram is as follow:

VGH = 16.8V
xC
DDVDH = 5.6V
xz/' \‘VSELZ—O Cc2
VS/VDH VEMA-0
Cl VCOMH
Vi vm%&/o VR1
mzsaz-o\ VR2
V18
C3 VDV4-0
\
VSSA \
x(-1) VCOML \ J

ve 7 \qz

o VR2xD-VR1xE
C1: Step-up circuit 1 \4

C2 : Step-up circuit 2 —
C3 : Step-up circuit 3 VGL =-6.4

Figure 13. 1 Voltage setting diagram
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13.2 Power Supply Register

The on/off control of each power output is defined by power supply system control register 1
(R24)

D7 D6 D5 D4 D3 D2 D1 DO
VR20ON | VRION | VCLON VGON = DDVDHON . DCON

Table 13. 2 Power supply system control register 1 (R24)

VR20N: VR2 regulator output control.
“0”: VR2 regulator off, VR2 output = Hi-z.
“1”: VR2 regulator on.

VR1ON: VR1 regulator output control.
“0”: VR regulator off, VR2 output = VSSA.
“1”: VR1 regulator on.

VCLON: Step up circuit 3 output control

Register Step up Circuit| Output
DCON STBY VS40N c3 VCL
( DO bit of R24)|( D3 bit of RO ) |( D5 bit of R24)
0 X X Stop VSSA
1 1 X Stop VSSA
1 0 0 Stop VSSA
1 0 1 ON Active

VGON: Step up circuit 2 output control

Register Step up Circuit Output
DCON STBY VGON
( DO bit of R24)| ( D3 bit of R0) |( D4 bit of R24) £z ves ek
0 X X Stop DDVDH VSSA
1 1 X Stop DDVDH VSSA
1 0 0 Stop DDVDH VSSA
1 0 1 ON Active Active

DDVDHON: Step up circuit 1 output control

Register Step up Circuit | Output
DCON STBY DDVDHON
(DO bit of R24)| (D3 bit of R0 ) |( D2 bit of R24) cl DDVDH
0 A X Stop VR1
1 1 X Stop VR1
1 Y 0 Stop VR1
L 0 1 ON Active

VDCON: DC/DC Converter output control
“0”: DC/DC Converter off.
“1”: DC/DC Converter on.
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D7 D6 D5 D4 D3 D2 D1 DO
VR2SEL2 | VR2SEL1 | VR2SELO | VR1SEL2 | VR1SEL1l | VR1SELO . o

Table 13. 3 Power supply system control register 2 (R25)

VR2SEL2-0 specify the output voltage of the VR2regulator. (VR2 £ Vci — 0.15V)

VR2SEL2 | VR2SEL1 | VR2SELO VR2
0 0 0 VR1
0 0 1 VR1 x 0.9
0 1 0 VR1 x 0.8
0 1 1 VR1 x 0.7
1 0 0 VR1 x 0.6
1 0 1 VR1 x 0.5
1 1 0 Hi-Z
1 1 1 Hi-Z

VR1SEL2-0 specify the output voltage of the VR1regulator. (VR1 £ Vci — 0.15V)

VR1SEL?2 VR1SEL1 VR1SELO VR1
\ci
Vci x 0.93
Vci x 0.88
Vci x 0.82
Vcix 0.78
Vcix 0.74
Setting Disable
Setting Disable

[l Ll l Il [e) (o]l {e] o)
RPPRPIO|IORIFLIO(IO
ROk IO IO|Fk|O

D7 D6 D5 D4 D3 D2 D1 DO
DCCLK7 | DCCLK6 | DCCLKS | DCCLK4 | DCCLK3 | DCCLK2 | DCCLK1 | DCCLKO

Table 13. 4 Power supply system control register 3 (R40)

DCCLK7-0 : specify the clock frequency for DC/DC converter operating.

DCCLK7|DCCKL6/DCCLK5/DCCLK4/DCCLK3|DCCLK2|DCCLK1/DCCLKO DCDCf
0 0 0 0 0 0 0 0 Inhibited
0 0 0 0 0 0 0 1 SYSCLK
0 0 0 0 0 0 1 0 SYSCLK /2
1 1 1 1 1 1 1 0 SYSCLK / 254
1 1 1 1 1 1 1 1 SYSCLK / 255
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D7 D6 D5 D4 D3 D2 D1 DO
- = = - DC3 DC2 DC1 DCO

Table 13. 5 Power supply system control register 3 (R26)

DC3-2 : specify the operating frequency for step up circuit 2 and 3

DC3 DC2 Frequency for step up 2 and 3
0 0 DCDCf/1
0 1 DCDCf/2
1 0 DCDCf/ 4
1 1 DCDCf/ 8

DC1-0 : specify the operating frequency for step up circuit 1

DC1 DCO Frequency for step up 1
0 0 DCDCf/1
0 1 DCDCf /2
1 0 DCDCf/ 4
1 1 DCDCf/ 8
D7 D6 D5 D4 D3 D2 D1 DO

- . - - VSEL2 VSEL1 VSELO RGON

Table 13. 6 Power supply system control register 4 (R27)

VSEL2-0 specify the output voltage of the VS and VDH regulator.

VSEL?2 VSEL1 VSELO VS /VDH
0 0 0 VR1 x 1.38
VR1 x 1.45
VR1 x 1.53
VR1 x 1.6
VR1 x 1.68
VR1 x 1.75
VR1 x 1.83
Setting Disable

[l el {e)le]

0
1
1
0
0
1
1

=l =1 =1

1
Note: Make sure VS / VDH £ DDVDH -0.15.

RGON control the output on/off of the VS and VDH regulator.
“0”: Off, The VS output is Hi-Z and the VDH output is VSSA.
“1”: On.
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D7 D6 D5 D4 D3 D2 D1 DO
VCOMEN - VCOMFX | VCOMHI | XYCOMG - - DDVDHXON

Table 13. 7 Power supply system control register 8 (R30)

VCOMEN, VCOMFX, VCOMHI specify the VCOM circuit operation.

VCOMEN VCOMFEX VCOMHI | VCOM Circuit | VCOM Output
0 X X Stand-by VSSA
1 X 1 Operation Hi-Z
1 1 0 Operation VSSA
1 0 0 Operation |Normal Operation

DDVDHXON specify whether or not to use an extra step-up circuit capacitor CX11 for stronger

DDVDH generation.

“0” : Doesn’t use the extra step-up circuit CX11.
“1” : Use the extra step-up circuit C!x.

HX8312-A
_|__ C11A
Cl1 DDVDH
L C11B ;ﬂ-—
r CX11A
CX11
_LCXllB ADDVDH

Extra CX11 capacitor is used

Ci11

M

HX8312-A

C11A
DDVDH

C11B

CX11A

ox11B ADDVDH

r

Extra CX11 capacitor is not used

Figure 13. 2 Configuration of the Step up Circuit 1

XVCOMG  specify VCOML output level.

“0” . Specified by register R31 and R32.

“1” 1 VSSA.
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D7

D6

D5

D4

D3

D2

D1

DO

VDV4

VDV3

VDV2

VDV1

VDVO

Table 13. 8 Power supply system control register 9 (R31)

VDV4-0 specify the amplitude of VCOM output alternating voltage.

VDV4

VDV3

VDV2

VDV1

VDVO

VCOM Amplitude

0

0

0

0

0

VS x 0.60

0

0

0

0

1

VS x 0.63

0

0

0

1

0

VS x 0.66

VS x 0.99
VS x 0.102
Setting Disable
VS x 1.05
VS x 1.08
VS x1.11
VS x 1.14
VS x 1.17
VS x1.20
VS x 1.23
Setting Disable
Setting Disable

N T Y T TN T Y = (=] [=][=)
~|o|lo|lojolo|o|o|o|r|k|F
X ||k |kklo|lo|lo|lojk|k|k
x|k |k|olo|k|k|ololk|k|o]|
X |—|o|lk|olk|o|lk|lojr|o|r
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D7

D6

D5

D4

D3 D2 D1 DO

VCM4

VCM3

VCM2 VCM1 VCMO

Table 13. 9 Power supply system control register 9 (R31)

VCM4-0 specify the high level of VCOM output alternating voltage (VCOMH).

VCM4

VCM3

VCM2

VCM1

VCMO

VCOMH

0

0

0

0

0

VS x 0.40

0

0

0

0

1

VS x 0.42

0

0

0

1

0

VS x 0.44

VS x 0.66

VS x 0.68

Internal adjustment halt
VCOMH = External pin VcomR input.

VS x 0.70

VS x0.72

Rk O |O|0O

OO0 F (k|

OO0 ~ (k|

A =1 =)

R[(OO| ~» [O|F

VS x 0.74

VS x 0.94

VS x 0.96

VS x 0.98

PRk

e I e

PRk

= [P |O|O

= OO

Internal adjustment halt
VCOMH = External pin VcomR input.
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D7 D6 D5 D4 D3 D2 D1 DO
- - - - BT3 BT2 BT1 BTO
Table 13. 10 Power supply system control register 12 (R37)
BT2-0 specify the DDVDH, VGH and VGL output voltage level.
C21 capacitor is used C21 capacitor is not used
BT3 | BT2 | BT1 | BTO VGH VGL BT3 | BT2 | BT1 | BTO VGH VGL
0 0 0 0 VR1 x 8 -VR1Xx7 0 0 0 0 VR1 x 6 -VR1 x5
0 0 0 1 VR1 x 8 -VR1x 6 0 0 0 1 VR1 x 6 -VR1 x4
0 0 1 0 VR1 x8 | VR2-VR1 x 6 0 0 1 0 VR1x6 |VR2-VR1x 4
0 0 1 1 VR1x7 -VR1Xx7 0 0 1 1 VR1 x5 -VR1 x5
0 1 0 0 VR1x7 -VR1x 6 0 1 0 0 VR1 x5 -VR1 x4
0 1 0 1 VR1x7 |VR2-VR1x6 0 1 0 1 VR1 x5 |VR2-VR1x 4
0 1 1 0 VR1 x 6 -VR1x 6 0 1 1 0 VR1 x 4 -VR1 x4
0 1 1 1 VR1x6 |VR2-VR1x6 0 1 1 1 VR1 x4 |VR2-VR1x 4
1 0 0 0 VR1 x 6 -VR1 x4 1 0 0 0 VR1 x 4 -VR1 x 2
1 0 0 1 VR1x6 |VR2-VR1x 4 1 0 0 1 VR1 x4 |VR2-VR1x 2
1 0 1 0 VR1 x 6 -VR1x3 1 0 1 0 VR1 x 4 -VR1x1
1 0 1 1 VR1x6 |VR2-VR1x 3 1 0 1 1 Inhibit
1 1 0 0 VR1 x5 -VR1 x5 1 1 0 0 VR1 x 3 -VR1x3
1 1 0 1 VR1 x5 -VR1 x4 1 1 0 1 VR1 x 3 -VR1 x 2
1 1 1 0 VR1 x5 -VR1x 3 1 1 1 0 VR1 x 3 -VR1x1
1 1 1 1 VR1 x5 |VR2-VR1x 3 1 1 1 1 Inhibit
HX8312-A HX8312-A
C21A
L Jcoas VeH— cais VORI
[ c2A C22A
Cc22 ;7'; C22_ — ;7'7_-
T_{cos T__{cos
VGL VGL
_|__ C23A _—I— _|__ C23A _—I—
c23 c23
T cosm ;7'; T__cosB ;7';

C21 capacitor is used
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Figure 13. 3 Configuration of the Step up Circuit 2

HX8312-A
C12A

c12
cize Ve

1

7

Figure 13. 4Configuration of the Step up Circuit 3
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14. Set up Sequence

14.1 On / Off Sequence

Register Sve;ﬂj”eg D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Operation
VCC, VCI, IOVCC On
R1 “xX” h X X 0 0 0 0 X 0 |Start oscillation.
RO “xx” h X X X X 0 X 0 X |Stand by mode cancel.
R3 ‘01" h 0 0 0 0 0 0 0 1 |Software reset operation.
Wait for 10ms
R3 ‘00" h 0 0 0 0 0 0 0 0 |Software reset cancel.
R43 “‘Ox” h 0 0 0 0 X X X X |Oscillation frequency adjust.
R40 “xx” h X X X X X X X X |[DCDCT setting.
R26 ‘Ox” h 0 0 0 0 X X X X __|Step up circuit frequency setting.
R37 “‘Ox” h 0 0 0 0 X X X X __|Step up circuit 2 factor setting.
R28 “3%" h 0 0 1 1 0 X X N Set the step-up circuit operating
current.
R30 “‘Ox” h 0 0 0 0 X 0 0 1 |Set extra CP1 available.
R25 o I X X X X N X 0 0 Set the VR1, VR2 regulator to fit to
LCD module.
R24 “‘C1”h 1 1 0 0 0 0 0 1 |Set VR1 and VR2 regulator on.
Wait for 10ms
R24 “E1” h 1 1 1 ({0l 0]0]O 1 [VCL turn on.
R24 “‘F1”h 1 1 1 1]0 1[0 1 [VGH/VGL turnon.
Wait for 60ms
R24 | “/F’h [ 1| 1] a1[12]o0o]1]o0]| 1 |[DDVDH turnon.
Wait for 60ms
R27 “0x" h 0 0 0 0 N X X 1 ?)/r? / VDH set and VS / VDH turn
Wait for 10ms
R32 “Xx” h 0 0 0 X X X X x |Set VCOMH voltage.
R31 “Xx” h 0 0 0 X X X X X |Set VCOM amplitude.
R30 “8X” h 1 0 0 0 X 0 0 1 |VCOM start
Wait for 10ms

Table 14. 1 Power On Sequence

Note : “x“ means that set the value to meet LCD module characteristic.
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Register S\Ztllthneg D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Operation
R30 “OX” h 0 0 0 0 X 0 0 1 [VCOM stop
R27 “OX” h 0 0 0 0 X X X 0 [VS/VDH turn off.
R24 “C0” h 1 1 0 0 0 0 0 0 [CP1, CP2, CP3 turn off.
Wait for 10ms
R24 ‘00" h 0| 0O]O0O|O]O]O]| O] 0O |VR1/VR2Off.
R28 “30” h 0 1 1 0 0 0 0 ?:gg up circuit operating current
VCC, VCI, IOVCC Off
Table 14. 2 Power Off Sequence
Register Sve;m”eg D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Operation
RO “xx” h 1 0 X X 0 X 0 X |White display mode setting.
R59 ‘01" h 0 0 0 0 0 0 0 1 |Gate scan start.
Wait for 2 frame scan
RO | “xxh Jo]lo[ x| x] o] x| o] x |Normal display operation start.
Table 14. 3 Display On Sequence
Register Sveat“t:l”eg D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Operation
RO “xx” h 1 0 X X 0 X 0 X _|White display mode setting.
Wait for 2 frame scan
RS9 | “00h | o|Jo|lo|lof[ o] o] o] o |Gatescanstop.
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14.2 Operation Sequence

Norma Display On Sequence

7~

IOVCC,VCC,VClon

}

Power on sequence

!

Internalregistersetting

I

DATA SHEET Preliminary V03

NormaDisplay Off Sequence

7~

Display of f sequence

-\

}

Power off sequence

v

SRAMupdate

v

Display onsequence
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Figure 14. 1 Normal Display On / Off Sequence
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StandbyMode

Display of f
sequence

]\

l

[ Power off sequence ]
SetStandby

|

Mode

| Stop oscillation (OSCSTBY ="1")

I

| Set standby (STBY = 1)

|_J

Y

Start oscillation(OSCSTBY ="0")

I

Wait1l0ms

Standby
Mode

v

Cancel

Releasefrom standby (STB=

"0")
. ~
s 2 N

Power on sequence
\\ S

\

Display onsequence

|

DATA SHEET Preliminary V03

Off Mode

Display of f
sequence

\

!

Power off sequence

J  SetOff

I

Stop oscillation (OSCSTBY ="1")

Mode

)

Set standby (OFFMOD = 1)

|

y

Start oscillation(OSCSTBY ="0")

!

Wait10ms

Off
Mode

!

Cancel

Releasefromstandby
(OFFMOD="0")

v

Power on sequence

y

[ Display onsequence

J

Note : In off mode, only OFFMOD bit (D7 bit of R192) can be updated. Other register and the display

RAM can not be updated. The display RAM data may not be retained in off mode, and need to
rewrite after off mode canceling.

Figure 14. 2 Standby Mode and OFF Mode Sequence
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15. System Configuration

15.1 System Diagram

DATA SHEET Preliminary V03

240 pixels x RGB

G1
G2

TFT Panel

H
G319
G320

320

_> S1 s2 S719  S720
VCOM
VCOM Source Driver Circuit
Power Supply
Circuit
HX8312-A
Gate Driver
Circuit
I I I J A A AN I
. A 5 OSC Resister
vei  Vec, VSSD, » L 4l
I0Vce VSSD2 1 7 1
VSSA System
Reset
DBO~17
NCS, SDI, VSYNC
NWR(RNW),  SDO, Bgﬁ’é&
SCL
NREE). 35 ENABLE
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15.2 Layout Recommendation

e
— o
o
0o
L
I oom
—— soom
jy S vy
—
T ] =
m 100mm,
m -
Could be connected
In the Panel Layout =
FT
T
FI
NRESET > 200 ohm
VSYNC [ 100 ohm
HSYNC > Lovch
DOTCLK [ 100 ohm
EnBLE > 1000
oB170 > rooetm
NRDE) - 000
NWRRNW) > 100 ohm
RS [ 100 ohm
o0
00 o
000
Nes > 00 o
0o
T
m 100mm,
00mm
Could be connected
in the Panel Layout 100,
nn
GND B> Loohm
100mm,
lovee 100mm,
v > 100,
vee & 100,
000
] oo
— 100hm,
3
m onm
0amm
m 00,
i} 10 0hm
e
— 100
m onm
3
» 10 ohm.
100mm,
o 0.0hm
e
) NI

Figurel5. 2 Layout Recommendation of HX8312-A
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15.3 Recommended Passive Components for the Step-up circuits and Others

The specification of recommended passive components used for the step up circuits and
others are listed as following table.

Pins connection Recommended voltage | Capacity

VDDD 6V 1 yF (B characteristics)
C11A/B, CX11A/B, C12A/B, VCL,

VR1, VR2, VS, VCOMH, VCOML, 10v 1 yF (B characteristics)
DDVDH

Sé}_A/B’ Sl el Y el 25V 1 yF (B characteristics)

Table 15. 1 The adoptability of Capacitor

Pins connection Feature

(VSSA -VGL)

(VCI = VGH) VF < 0.4V / 20mA at 25°C, VR 230V
(VCIl — DDVDH)

Table 15. 2 The adoptability of Schottkey diode

Pins connection Feature
VcomR > 200 kQ

Table 15. 3 The adoptability of Variable resistor
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16. Register Description

Register | Bit | Symbol | Function | Configuration
Control register 1
D7 | DISP1 Source output data All source output as “0” or “1” selection
selection. Refer to "10.2 “ All "0" or "1" Source Output Display “
D6 | DISPO Source output data All source output as “0” or “1” selection
selection. Refer to "10.2 “ All "0" or "1" Source Output Display “
SpECIerS source output Refer to 4.1 “Relation between the Display RAM Address
D5 | ADC and display RAM "
RO . and the Source Output Channel
address mapping.
(ROOh ) T -
Specifies partial display o Normal dlsplay mode. . .
D4 | DTY mode "1": Partial display mode. Refer to "5. Partial Display
) Mode".
default Specifies stand-by "0" : Normal operation
“Aoﬂh = . .
2SN mode. "1" : Stand-by mode.

. "0" : 262,144 color mode.
e Sl e "1": 8 color mode. Refer to "9 8-color Display Mode".
D1 | - - -
Gate scan selection in "0" : Normal scan in non-display area
DO | GSM artial-off display areas "1" : Configures the scanning cycle in non-display area by
P play ' the number of the R52 register.
Control register 2
RAM X address 0": Frc:m X0 to X239 Refer to "4.2. Display RAM
increment direction after pEecEs
D7 | ADX one write or read ”1” : From X239 to X0
*Note : ADX = “1” setting is prohibited when RGB interface

operation . circuit is in use.
RAM Y address “0":YOto Y319 Referto "4.2. Display RAM Access”
R1 D6 | ADR increm_ent direction after | "1”:Y319 to Y(“) . \ N _
(RO1h) one write or read *l_\lot(_e : A_DR =“1” setting is prohibited when RGB interface
operation . circuit is in use.
D5 | - - -
. “0” : VO=VDH, V63 = VSSA.
Q%fg‘lﬂt D4 | GSEL \S/pecmes IS e “1” : Depends on the OP0/1 and CPO0/1 register setting.
0 and V63 5 : -
Refer to “8 Gamma Adjustment Function”.
D3 | - - -
D2 | - - -
. ) . “0” : 1line period = tcal
D1 | LTS gfpg;:llifllﬁzti)er;ttlng Eoiel ”1”: 1 line period = tcal x 2
) Refer to "3.3 Internal Clock Mode".
DO 3 SIS Oscillation control. (1) : gtarts OSC.'”at.'OH'
: Stops oscillation.
RGB interface register 2
D7 | - - -
D6 | - - -
D5 | - - -
VSYNC interface “0” : Normal Refer to "Table 9. 1".
h | el selection. “1” : Uses VSYNC interface.
R2 D3 |- - -
(RO2h) | p2 | RGBS RGB interface writing "0” Capture mode. Refer to "Table 9. 1".
mode selection. 1” : Through mode.

“0” : Internally synchronized display mode by SYSCLK.
”1” : Externally synchronized display mode by VSYNC and
HSYNC.

Refer to "Table 9. 1"

“0” : Writes to the display data RAM via the system
interface circuit.

”1” : Writes to the display data RAM via the RGB interface
circuit.

Refer to "Table 9. 1".

Specifies display timing
default | p3 | piISPCK | at RGB
00“h interface circuit.

RGB interface pin

DO | NWRGB
control.
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Reset register 1

D7 - - -
R3 D6 - - -
(RO3h) D5 - - -
D4 - - -
D3 - - -
default D2 R - -
“00“h D1 _ - N
DO RES Reset command for the "0" : Normal operqtion.
HX8312-A "1" : Reset Operation.
RAM access control register
D7 - - -
D6 - - -
D5 - - -
. . "0" : Normal writing mode.
(Rggh) D4 WAS igéa:gée;(\;\ggdow area "1" : Window area access mode.
) Refer to "4.3. Window Area Access Mode".
D3 -
default "0" : X address increment, then Y address increment.
“00%“h Specifies the address "1":Y address increment, then X address increment,
D2 AM ; S *Note: This setting is invalid when RGB interface circuit is
increment direction. in use.
Refer to "4.2. Access to the Display Data RAM".
D1 - - -
DO g . g
Data reverse register
D7 - - -
R6 D6 - - -
(RO6N) D5 - - -
D4 . . -
D3 - - -
default D2 - - -
“00“h D1 R - R
DO REV Reverse the source “0”: Data “0000”h; Source output: VO at VCOML
output data voltage “1”: Data “0000”h; Source output V63 at VCOML
Display size control register
D7 - - -
R13 D6 - " 3
(RODh) D5 n . .
D4 - - -
default |-B3 z Z .
“00%h D2 NSO1 Specify source output Refer to "4.1 Relation between the Display RAM Address
D1 NSOO0 size. and the Source Output Channel”.
DO - - -
Partial non-display area color register 1
D7 - - -
D6 - - -
R14 Bi - - -
(ROEh) D3 - - -
D2 - - -
default D1 = = = : E— :
“00“h "0" : Displays the color specified in the R15 register.
5 bSEL Specifies the color of the dgté.Dlsplays the most significant bit of the display RAM

partial non-display area

Refer to "5.2 Display Color Selection and Gate Scan
Method in Partial Non-Display Areas”.
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Partial non-display area color register 2

D7 - - -
D6 - - -
R15 D5 - - -
(“OFuh) D4 _ _ _
D3 - - -
Specifies display data for | "0" : Displays "0".
default | P2 el pixel R. "1" : Displays "1".
“oo“h e . nAn o, H nAn
D1 PGG S.pecmes display data for "O" : D!splays 0
pixel G. 1" : Displays "1".
DO PGB S_pecifies display data for 0 D?Splays 0
pixel B. 1" : Displays "1".
First display window area starting register 1, 2
R16 D7 - - -
D6 - - -
(R10h) D5 - - -
D4 - - -
default |22 - - -
“Oo“h D2 = = =
D1 - - -
DO P1SL8
D7 P1SL7

R17 D6 P1SL6
(R11h) D5 P1SL5 Specify the starting line
D4 P1SL4 number of the first Set within the range of "000"h - "13F"h.
D3 P1SL3 display window area.
default | D2 P1SL2

“00%h D1 | PiSL1
DO P1SLO

Second display window area starting register 1, 2
D7 - - -
D6 - - -
D5 . . .
D4 . . E

default D3 = = =
“Oo“h D2 = = =

D1 -
DO P2SL8
D7 P2SL7

R19 D6 P2SL6
(R13h) D5 P2SL5 Specify the starting line
D4 P2SL4 number of the second Set within the range of "000"h - "13F"h.
D3 P2SL3 display window area.
default D2 P2SL2
“00“h | D1 | P2sL1
DO P2SL0O

R18
(R12h)

First display window area display line number 1, 2
D7 - - -
D6 & . .
D5 - - -
D4 - - -

default D3 = = =

“OO“h D2 = = =
D1 - - -

DO P1AWS
D7 P1AW7

R21 D6 P1AWG6
(R15h) D5 | P1AWS5 | Specify the display line
D4 | P1AW4 | number of the first Set within the range of "001"h - "140"h.
D3 P1AW3 | display window area.
default D2 | P1AW2
“00*h | D1 | P1AW1
DO P1AWO

R20
(R14h)
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Second display window area display line number 1, 2
rR22 DB - - -
(R16h) | D6 - - -
D5 - - -
D4 - - -
default | D3 - - -
noonh D2 - - -
D1 - - -
DO | P2AWS
D7 | P2AW7Y
R23 D6 | P2AWG6
(R17h) | D5 | P2AWS5 | Specify the display line
D4 | P2AW4 | number of the second Set within the range of 000”h - "13F"h.
D3 | P2AW3 | display window area.
default | D2 | P2AW2
“00“h | D1 | P2AW1
DO | P2AWO
Power Supply System Control Register 1
Controls the VR2 "0" : VR2 regulator off.
. Miziel) regulator. "1": VR2 regulator on.
D6 VRI1ON Controls the VR1 "0” VR1 regulator off.
R24 regulator. 1" : VR1 regulator on.
Controls the step-up "0" : VCL step-up circuit off.
(D B e circuit 3 for VCL.. "1" : VCL step-up circuit on.
D4 VGON C_ont_rols the step-up "O" Step-up circuit 2 off.
el circuit 2. 1" : Step up circuit 2 on.
D3 - - -
iioo“h
D2 | DDVDHON Controls  the step-up | "0": DDVDH step-up circuit off.
circuit 1 for DDVDH. "1" : DDVDH step-up circuit on.
D1 - - -
Controls the DC/DC | "0": DC/DC converter off.
2U —— converter. "1": DC/DC converter on.
Power Supply System Control Register 2
R25 BZ xigggti Specify the output voltage |
(R19h) D5 | VR2SELO of the VR2 regulator.
Bg xiggti Specify the output voltage |
d“efa‘tjlt D2 | VRISELO of the VR1 regulator.
00“h
D1 - - -
DO - - -
Power Supply System Control Register 3
R26 |2F - - -
D6 - - -
(R1Ah) D5 . \ -
D4 - - -
default D3 DC3 S_pec_lfy the step-up )
«ggep | D2 DC2 circuit 2and 3 frequency
D1 DC1 Specify the step-up i
DO DCO circuit 1 frequency
Power Supply System Control Register 4
D7 - - -
R27 D6 - - -
(R1Bh) | D5 - - -
D4 - - -
D3 VSEL2 Specify the output voltage
default | D2 VSEL1 of the VS and VDH -
“0A“h | D1 VSELO regulator.
DO RGON Controls the VS and VDH | "0": VS and VDH regulator off.
regulator. "1": VS and VDH regulator on.
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Power Supply System Control Register 5
D7 - - -
D6 SAP2 (SAP2, SAP1, SAPO) = “000”: Halt
D5 SAP1 (SAP2, SAP1, SAPO) = “001”: 0.5(fixed)
(SAP2, SAP1, SAPO) = “010": 0.75(fixed)
Source driver circuit (SAP2, SAP1, SAPQ) = “011": 1.0(fixed)
operating current control | (SAP2, SAP1, SAPO0) = “100”: 1.25(fixed)
(RFiZCSh) A e (SAP2, SAP1, SAPO) = “101": 1.5(fixed)
(SAP2, SAP1, SAPO) = “110": 1.5(fixed)
(SAP2, SAP1, SAPQ) = “111": Setting disable
default |23 - - - ____
“334h D2 AP2 (AP2, AP]., APO) =“000": Halt
D1 AP1 (AP2, AP1, APO) = “001": Setting disable
(AP2, AP1, APO) = “010": 0.5(fixed)
Step-up circuit operating | (AP2, AP1, APO) = “011”: 0.75(fixed)
DO APO current control (AP2, AP1, APO) = “100”: 1.0(fixed)
(AP2, AP1, APO) = “101": 1.25(fixed)
(AP2, AP1, APO) = “110": 1.5(fixed)
(AP2, AP1, APQ) = “111”: Setting disable
Power Supply System Control Register 6
D7 - - -
R29 D6 - - -
(R1Dh) | D5 - - -
D4 - - -
Specifies the gate
default | D3 N scan direction. i
“oS“h
Bi ggsi Specify gate scan (SCN2, SCN1, SCNO) = "XX0" : MODE5
DO SCNO mode. (SCN2, SCN1, SCNO) = "011" : MODE2
Power Supply System Control Register 8
D7 | VCOMEN
D6 Specify the VCOM1 |
D5 VCOMFX operation.
R30 D4 VCOMHI
(R1Eh) VCOML output “0": VCOML is setting by VDV and VCM bits
el control “1”: VCOML = VSSA
D2 - - -
default | p1 R - -
“00%h Specifies whether to
use or not to - . i -
DO | DDVDHXON | use the extra "0" : Doesn't use the extra ste_p up circuit 1.
N\ 1" : Uses the extra step-up circuit 1.
step-up circuit 1 for
DDVDH.
Power Supply System Control Register 9
R3L [ 2L -
(R1Fh) Bg -
D4 VDV4 Specify the VCOM i
D3 VDV3 amplitude.
default
«go«h | D2 VDV2
D1 VDV1
DO VDVO
Power Supply System Control Register 10
D7 -
R32 D6 "
(R20h) D5 .
D4 VCM4 Specify the VCOMH |
D3 VCM3 voltage level
default
«go«h | D2 VCM2
D1 VCM1
DO VCMO
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Power Supply System Control Register 11
D7 - - -
D6 IBV2 (IBV2, IBV1, IBVO) = “000™: 0.2
D5 IBV1 (IBV2, IBV1, IBVO) = “001”: 0.4
Specify the constant E:ggg :g&i :Exgg f 812 82
current source of V18 ! ’ A pes :
R36 D4 IBVO regulator. (IBV2, IBV1, IBVO) = “100": Sett!ng d!sable
(R24h) (IBV2, IBV1, IBVO) = “101”: Setting disable
(IBV2, IBV1, IBVO) = “110”: Setting disable
(IBV2, 1BV1, IBVO) = “111": 1
default |23 - - - ____
w7z« | D2 | BIAS2 (BIAS2, BIAS1, BIAS0) = “000": Halt
D1 BIAS1 (BIAS2, BIAS1, BIASO) = “001": Setting disable
. (BIAS2, BIAS1, BIASO) = “010”: 0.5
Specify the constant | g \s>" BIaS1, BIASO) = “011”: 0.75
current source of e
DO BIASO VCOM regulator (BIAS2, BIAS1, BIASO) = “100”: 1
(BIAS2, BIAS1, BIASO) = “101": 1.25
(BIAS2, BIAS1, BIASO) = “110": 1.5
(BIAS2, BIAS1, BIAS0) = “111”: Setting disable
Power Supply System Control Register 12
D7 - - -
R37 g - - -
(R25h) D5 N " ,
D4 - - -
default D3 SR Specify the step-up
) D2 BT2 :
00“h factor in step up =
DL EiE circuit 2
DO BTO '
Power Supply System Control Register 14
D7 DCCLK7
(5248?1) D6 | DCCLK6
D5 DCCLK5 Specify the
D4 DCCLK4 | frequency for the
D3 DCCLK3 DC/DC converter
default DCDCf =SYSCLK/DCCLK
wpsup, | D2 | DCCLK2 | (DCDCH)
D1 DCCLK1
DO DCCLKO
OSC resistance control
D7 . . .
D6 - - -
D5 - - -
D4 - - -
R43 D3 RADJ2 (RADJ2, RADJ1, RADJO) = “000": No correction
(R2Bh) | D2 RADJ1 (RADJ2, RADJ1, RADJO) = “001”: -10%
¢ (RADJ2, RADJ1, RADJO0) = “010": -20%
;p;e{]”eﬂ é’sggﬁgﬂ on | (RADJ2, RADJ1, RADJO) = “011”: -30%
default | | fation (RADJ2, RADJ1, RADJO) = “100”: +10%
“00%h (RADJ2, RADJ1, RADJO) = “101"™: +20%
(RADJ2, RADJ1, RADJO) = “110™: +30%
(RADJ2, RADJ1, RADJO) = “111”: +40%
Specify the «yp. i
DO ROSC oscillation resister “O,,j S, (ST Llelels
mode 1”: Internal resister mode
Calibration register
D7 - - -
R45 D6 = & =
(R2Dh) | D5 - - -
D4 - - -
D3 - - -
default | D2 - - N
“ol“h Dl _ _ _
S "0" : Starts calibration
2 oL SO e "1" : Stops calibration. Refer to “3.3 Internal Clock Mode”
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ID code register 1
D7 MCOD3
R49
(R31h) Bg mgggi Manufacturer code. -
D4 MCODO
default |23 vCOoD3
“01%h Bi xgggi Ig? RSO Depends on the version of the product.
DO VCODO
- - - ID code register 2
D7 DCODY
R352°h D6 | DCOD6
(R32h) "Bs T Dbcops
D4 DCOD4 Device code of this )
D3 DCOD3 LSI.
Geraut 'b2 | bcob?
D1 DCOD1
DO DCODO
D7 N line inversion register
R51 D6 NLINE6
(R33h) | D5 | NLINE5
b3 [ NLINES | of nea for N ne | SeLhin the range of 010 - 78,
default [ D2 NLINE2 VG Refer to "7 Gate Line Driving Function".
“01*h | D1 | NLINE1
DO NLINEO
Partial gate register 1
D7 | GSMLN7
R52 D6 | GSMLNG
) D5 | GSMLN5 . . .
D4 | GSMLNZ Specn‘y the gate "00"h : Doesn't scan the partlall non-display area.
D3 | GSMLN3 | Seanning cycle of the 01h : Scans the partial non-display area every frame.
q%ff‘yrit D2 | GSMLNZ non-display area 02"h : Scans the partial non-display area every two frames.
D1 | GSMLN1
DO | GSMLNO
Partial gate register 2
D7 - - -
D6 - - -
R53 D5 - - -
(R35h) | D4 - - -
D3 - - -
D2 - - -
default | D1 - Y 7
“00%h Configures the "0" : The partial non-display area is driven as that in the partial
DO PNERM drivi_ng methc_)d of the display area. _ _ _
partial non-display "1" : The partial non-display area is driven by the frame
area. inversion.
Gate scan selection register
RSS (Do : -
(R37h) D5 - -
D4 - -
default |-D3 _ -
“goeh | D2 | GSCANZ | oo\0t the method of
DINENG c A gate scanning.
DO | GSCANO
Gate output control register
D7 - - -
R59 D6 - - -
(R3Bh) | D5 - - -
D4 - - -
D3 - - -
default | D2 = = =
“oo“h Dl _ _ _
DO | DISPTMG Controls the gate 0 Fix all gate outputs to VGL Ie\_/el.
output 1” : Gate scanning normal operation.
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RGB start line register 1, 2
D7 - - -
D6 - - -
D5 - - -
D4 - - -

default | D3 - - -

iioonh D2 - o S
D1

DO RGBST8
D7 RGBST7
R61 D6 RGBST6
(R3Dh) | D5 RGBST5 Specify the display
D4 RGBST4 start line in the RGB -
D3 RGBST3 interface circuit.
default | D2 RGBST2
“00*h | D1 | RGBST1
DO RGBSTO

R60
(R3Ch)

RGB end line register 1, 2
D7 - - -
D6 - - -
D5 - - -
D4 - S 5

default D3 = = =

uoo“h D2 - - -
D1

DO RGBEDS8
D7 RGBED7

R63 D6 RGBED6
(R3Fh) | D5 | RGBED5 | Specify the display
D4 RGBED4 end line in the RGB -
D3 RGBED3 interface circuit.
default | D2 | RGBED?2
“00“h | b1 | RGBED1

R62
(R3Eh)

DO | RGBEDO
Horizontal back porch setting register
Rea 2L - - -
D6 - - -
(GE00) D5 HBP5
D4 HBP4 Specify the
default -23 HBP3 hor!zontgl back porch |
wgpup | D2 HBP2 _perlod in th(=T RGB
D1 HBP1 interface circuit.
DO HBPO
Vertical back porch setting register
R65 |27 - - -
D6 - - -
(FEL0) D5 VBP5
D4 VBP4 Specify the vertical
default D3 VBP3 pack porch p_erlod
wgp«p | D2 VBP2 in thg RGB interface
D1 VBP1 circuit
DO VBPO
X address register
D7 XA7
R66 'Dg | xA6
(R42h)
D5 XA5 . .
D4 XAL Specify the X-starting
D3 A3 address of the Set within the range of "00"h - "EF"h.
default display RAM.
“n D2 XA2
00“h
D1 XAl
DO XAO0
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Y address register
R67 Fge T : :
(R43h) DS - - -
D4 - . -
default |23 - - -
«0o«h | D2 - - -
D1 - - -
DO YAS8
D7 YA7
R68 D6 YA6
(R44h) | D5 YA5 Specify the Y-starting
D4 YA4 address of the Set within the range of "000"h - "13F"h.
D3 YA3 display RAM
default | D2 YA2
“00“h | D1 YAL
DO YAOQ
MIN X address register
D7 XMIN7
ggi) D6 | XMING
D5 XMIN5S Specify X start
D4 XMIN4 address for the Set within the range of "00"h - "EF"h.
D3 XMIN3 window area access
q%fg‘f'rit D2 XMIN2 mode.
D1 XMIN1
DO XMINO
MAX X address register
D7 XMX7
(§476(|)1) D6 | XMX6
D5 XMX5 Specify X end
D4 XMX4 address for the M X — )
default D3 XMX3 window area access Set within the range of "00"h - "EF"h.
«00“h D2 XMX2 mode.
D1 XMX1
DO XMXO0
MIN Y address register
R71 Bg . - .
(R47h) D5 . 7 .
D4 - Y -
default |23 - - -
«00*h [ D2 - v -
D1 - - -
DO YMIN8
D7 YMIN7
R72 D6 YMING .
(R4sh) | D5 YMING Specify the Y start
D4 YMIN4 a(_jdress for the Set within the range of "000"h -"13F"h
D3 YMIN3G window area access
default [ D2 | _YMINz | Mode
“00“h | D1 YMIN1
DO YMINO
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MAX Y address register

R73 B - - -
(R49h) D5 - - -
D4 - - 5
default |23 = = =
“Oo“h D2 = = =
D1 . . .
DO YMX8
D7 YMX7
AL D6 YMX6 Specify the Y end
(R4Ah) | D5 bl address for the o
D4 YMX4 ind Set within the range of "000"h -"13F"h
D3 YMX3 window area access
mode

default | D2 YMX2
“00“h | D1 YMX1
DO YMXO0

Scroll area start register 1, 2
D7 . . .
D6 . . .
D5 - - -
D4 - - -

default D3 = = =
“Oolih D2 = = =

D1 . . .
DO SSL8
D7 SSL7
R76 | D6 SSL6
(R4Ch) | D5 SSL5
D4 SSL4
D3 SSL3
default | D2 SSL2
“00“h | p1 SSL1
DO SSLO

R75
(R4Bh)

Specify the scroll

start line address Set within the range of "000"h -"13F"h

Scroll area line number register 1, 2
D7 - - -
D6 - - -
D5 - - -
D4 - 4 S

default |-23 = L =
“00“h D2 - . -

D1 .
DO SAWS
D7 SAW7
R78 | D6 SAW6
(R4Eh) | D5 SAWS5
D4 SAW4
D3 SAWS3
default | D2 SAW?2
“00“h | D1 SAW1
DO SAWO0

R77
(R4Dh)

Specify the scroll

area line number Set within the range of "000"h -"13F"h
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Scroll area step number register 1, 2
D7 . . g
D6 - - -
D5 . . g
D4 . . .

default | D3 - - -

Lioouh D2 - - =
D1

DO SST8
D7 SST7
R80 D6 SST6
(R50h) | D5 SST5 Specify the number
D4 SST4 of lines to be scrolled | Set within the range of "000"h-"13F"h.
D3 SST3 (amount of scrolling)
default | D2 SST2
“00h | D1 SST1
DO SSTO

R79
(R4Fh)

D7 - - -
R118 | D6 - - -
(R76h) | D5 - - -
D4 - - -
D3 - - -
default | D2 . - -
“00“h | p1 - - -
Specify the number "0": 1line referto “10.2 Blanking Period and Dummy Line
of dummy lines "1":8line Location”
Gate on interval control register

D7 - - -

R134 | D6 - - -

(R86h) | D5 - - -
D4 - 5 p
D3 - - -
default | D2 . . :
“00“h | D1 -
DO GOF8 -
D7 GOF7
R135 | D6 GOF6
(R87h) | D5 GOF5
D4 GOF4
D3 GOF3
default | D2 GOF2
“20“h | D1 GOF1
DO GOF0

DO | DMYSEL

GOF = GON + Gate output period

Specify the gate line | 1) Set GOF by the SYSCLK number in the internally

output off timing. synchronized display mode.

2) Set GOF by the Dotclk number / 8 in the externally
synchronized display mode.

Source on interval control register

D7 SON7
R136 | D6 SONG6
(R88h) | D5 SON5
D4 SON4 Specify the source Set the time from the horizontal period by the SYSCLK
D3 SON3 line output on timing. | number.

default | D2 SON2
“02“h | D1 SON1
DO SONO

Gate on interval control register

D7 GON7
R137 | D6 GONG6
(R89h) | D5 GON5
D4 GON4 Specify the gate line
D3 GON3 output off timing.

default | D2 GON2
“03“h | D1 GON1
DO GONO

GON is the time from the starting of the horizontal scan.
1) Set GON by the SYSCLK number in the internally
synchronized display mode.

2) Set GON by the Dotclk number / 8 in the externally
synchronized display mode.
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Line clock register 1

D7 HCK7
(FT&S?\) Bg Egig _ _ R141: CLKM=0 => a calibrated clock number is Written._
Da HCKa Specify the period for | R141: CLKM=1 => Set a raster-row clock number; the mteger
D3 HCK3 the.number of 1 of HCK close to a target frame frequency calculated with
default [ D2 HOK2 horizontal period. SYSCLK ﬂumber. o _
PPy *Note: This HCK setting is invalid when CLKM=0.
25h | D1 HCK1
DO HCKO
Line clock register 2
D7 HCK7
R140 | D6 HCK®6
(R8Ch) | D5 HCK5
D4 HCK4 A register to read the | The data of R139 is copied to this register automatically. The
D3 HCK3 R139 data. MPU can read the same data as R139.
default | D2 HCK2
“25“h | D1 HCK1
DO HCKO
Line frequency control register
D7 - - -
D6 - - -
R141 | D5 - - -
(R8Dh) | D4 - - -
D3 - - -
D2 - - -
default | p1 - - -
00"h = oSG "0" : Calibration mode.
DO CLKM frequency 1" Reqi )
: Register set-up mode.
control mode.
Gamma control register 1
D7
R143 | D6 MP12
(R8Fh) | D5 MP11
D4 MP10 Gamma adjustment
D3 - register .
default | D2 MP02
“00“h | D1 MPO1
DO MPO0O
Gamma control register 2
D7 -
R144 | D6 MP32
(R90h) | D5 MP31
D4 MP30 Gamma adjustment
D3 - register :
default | D2 MP22
“00%h | D1 MP21
DO MP20
Gamma control register 3
D7 -
R145 | D6 MP52
(R91h) | D5 MP51
D4 MP50 Gamma adjustment
D3 - register )
default | D2 MP42
“00*h | D1 MP41
DO MP40
Gamma control register 4
D7 -
R146 | D6 CP12
(R92h) | D5 CP11
D4 CP10 Gamma adjustment
D3 . register i
default | D2 CPO02
“00*h | D1 CPO1
DO CP00
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Gamma control register 5

D7 -
R147 | D6 MN12
(R93h) | D5 MN11
D4 MN10 Gamma adjustment
D3 - register
default | D2 MNO2
“00“h | D1 MNO1
DO MNOO

Gamma control register 6

D7 -
R148 D6 MN32
(R94h) | D5 MN31
D4 MN30 Gamma adjustment
D3 - register
default | D2 MN22
“00“h | D1 MN21
DO MN20

Gamma control register 7

D7 -
R149 D6 MN52
(R95h) | D5 MN51
D4 MN50 Gamma adjustment
D3 - register

default | D2 MN42
“00“h | D1 MN41
DO MN40

Gamma control register 8

D7 =
R150 | D6 CN12
(R96h) | D5 CN11
D4 CN10 Gamma adjustment

D3 - register
default | D2 CNO02
“00h | D1 CNO1
DO CNOO
Gamma control register 9
D7 -
R151 | D6 -
(R97h) | D5 -
D4 - Gamma adjustment

D3 OP03 register
default | D2 OPO02
“00“h | D1 OPO01

DO OP00
Gamma control register 10
D7 -
R152 | D6 -
(R98h) | D5

D4 OP14 Gamma adjustment
D3 OP13 register

default | D2 OP12
“00“h | D1 OP11

DO OP10
Gamma control register 11
D7 -
R153 | D6 -
(R99h) | D5 -
D4 Gamma adjustment

D3 ONO03 register
default | D2 ONO02
“00“h | p1 ONO01
DO ONO0O
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Gamma control register 12

D7 2
R154 | D6 -
(R9Ah) | D5

D4 ON14 Gamma adjustment
D3 ON13 register

default | D2 ON12
“00“h | D1 ON11

DO ON10
Extend mode register
D7 - - -
D6 - - -
D5 | MON EN Specify t_he VO and “0”: VO and V63 output mon?tor ?s disable.
- V63 monitor function | “1”: VO and V63 output monitor is enable.

VO and V63 monitor | “0”: VO outputs at DS1 pin.

D4 | MON_SEL

R157 selection “1”: V63 outputs at DS1 pin
(RoDh) |-D3 - - - _
D2 BPEN Specn‘y the Enable | “0”: Enable control is e_lvallable.
operation “1”: VBP/HBP control is enable
default | p1 EPL Specify the Enable | “0”: High active
“00%“h polarity “1": Low active
NWRGB "0": 18-b!t x ltransfer (BWS2="L"). RGB !nterface type RGB1
(R2:D0 )="1" "0": 16-p|t x ltransfer ( BWS2="H"). RGB interface type RGB2
DO MSBE ) "1" : 6-bit x 3 transfer (BWS2=x ). RGB interface type RGB3
NWRGB “0" : MPUS mode A (use lower 6bits ). MPU interface type
(R2:D0 )="0" "1" : MPU5 mode B (use upper 6bits ). MPU interface type

This bit is invalid in other modes.

Off mode register

“0”: Normal mode

“1”: Off mode

In off mode, only OFFMOD bit can be updated. Other register
and the display RAM can not be updated. The display RAM

D7 | OFFMOD | Specify the Off mode

R192 data may not be retained in off mode, and need to rewrite after
(“C0%h) off mode canceling.
D6 - - -
D5 - - -
default D4 _ _ _
00“h D3 B B N
D2 - - -
D1 - - -
DO - - -
RGB mode register
D7
D6 - - -
D5 - - -
R193 | D4 - - -
(“Cl“h) D3 _ _ _
D2 - - -
default | D1 S S :
“01%h Specify the order of | When BGR = 1, the order sent from the MPU with expanding
<R><G><B> dot to 18 bits are reversed bit order from <R><G><B> order to
DO BGR color in one pixel <B><G><R> order.
stored in display
RAM.
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17. Electrical Characteristic

17.1 Absolute Maximum Ratings

DATA SHEET Preliminary V03

The absolute maximum ratings are list on Table 17.1. When used out of the absolute
maximum ratings, the LSl may be permanently damaged. Using the LSI within the following
electrical characteristics limit is strongly recommended for normal operation. If these
electrical characteristic conditions are exceeded during normal operation, the LSI will

malfunction and cause poor reliability.

Item Symbol Unit Value Note
Power Supply Voltage (1) VCC,IOVCC \ -0.3t0 +4.6 12
Power Supply Voltage (2) VCI ~ VSSA \ -0.3t0 +4.6 1,2
Power Supply Voltage (3) VLCD ~ VSSA \ -0.3t0 +6.0 3
Power Supply Voltage (4) VSSA~VCL \ -0.3t0 +4.6 4
Power Supply Voltage (5) VLCD ~VCL V -0.3t0 +9 5
Power Supply Voltage (6) VGH ~ VSSA \ -0.3to +18.5 6
Power Supply Voltage (7) VSSA ~ VGL V 0to-16.5 7
Input Voltage Vi Vv -0.3 to VCC+0.3 -
Operating Temperature Topr °C -40 to +85 8,9
Storage Temperature Tstg °C -55 to +110 8,9

Table 17. 1 Absolute maximum rating

Note:
1.VCC, VSSD must be maintained.
2.To make sure IOVCC = VSSD.
3.To make sure VCI 2 VSSA.
4.To make sure VLCD = VSSA.
5.To make sure VLCD = VCL.
6.To make sure VGH = VSSA.
7.To make sure VSSA = VGL
VGH +|VGL| < 32V
8.For die and wafer products, specified up to +85C.

9.This temperature specifications apply to the TCP package.
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17.2 AC Characteristic

Clock Characteristics (VCC = 2.2 ~ 3.3V)

Item Symbol | Unit | Min. | Typ. | Max. Test Condition
External clock frequency fep MHz | - 1.2 - VCC=2.4~3.3V
External clock duty ratio Duty % 45 | 50 | 55 VCC=2.4~3.3V
External clock rise time Trcp ns - - 0.2 VCC=2.4~3.3V
External clock fall time Tfcp ns - - 0.2 VCC=2.4~3.3V
R-C oscillation clock fosc MHz - 1.2 - |Rf=100K Q, VCC=2.8V

80-system Bus Interface Timing Characteristics

Iltem Symbol | Unit | Min. | Typ. | Max. Test Condition
B oie Write tevew ns | 200 - - Figure 17.1
Read tever ns | 300 - - Figure 17.1
Write low-level pulse width PWiw ns 40 - - Figure 17.1
Read low-level pulse width PWir ns | 150 - - Figure 17.1
Write high-level pulse width PWhw ns 70 - - Figure 17.1
Read high-level pulse width PWur ns | 150 - - Figure 17.1
Write / Read rise / fall time twrr , twri| NS - - 25 Figure 17.1
RS Setup time (RS to NCS, NWR) tas ns 5 - - Figure 17.1
RS hold time (NCS, NWRto RS) tan ns 5 - - Figure 17.1
Write data set up time tosw ns 20 - - Figure 17.1
Write data hold time tH ns 15 - - Figure 17.1
Read data delay time toor ns - - 100 Figure 17.1
Read data hold time {oHR ns 5 Figure 17.1

Table 17. 3. 1 Normal Write Mode (IOVCC = 1.65 ~ 2. 4V) / (VCC 2.4V~3.3V)

Item Symbol | Unit | Min. | Typ. | Max. Test Condition
. Write tevew ns | 125 - - Figure 17.1
Bus cycletime Read teyer | Ns | 300 | - | - Figure 17.1
Write low-level pulse width PWiw ns 40 - - Figure 17.1
Read low-level pulse width PWr ns | 150 - - Figure 17.1
Write high-level pulse width PWuw | ns 70 - - Figure 17.1
Read high-level pulse width PWhr ns | 150 - - Figure 17.1
Write / Read rise / fall time twrr , twrf| NS - - 25 Figure 17.1
RS Setup time (RS to NCS, NWR) tas ns 5 - - Figure 17.1
RS hold time (NCS, NWR to RS ) tan ns 5 - - Figure 17.1
Write data set up time tosw ns 20 - - Figure 17.1
Write data hold time tH ns 15 - - Figure 17.1
Read data delay time toor ns - - 100 Figure 17.1
Read data hold time {pHR ns 5 - - Figure 17.1

Table 17. 3. 2 Normal Write Mode (IOVCC = 2.4 ~ 3.3V) / (VCC = 2.4V~3.3V)
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#» HX8312-A

240RGBx320 dots, 262,144 color TFT controller driver

68-system Bus Interface Timing Characteristics

Item Symbol | Unit | Min. |Typ. Max. Test Condition
Bus cycle time Write tevcew ns | 200 - - ngure 17.2
Read teycer ns | 300 - - Figure 17.2
Write low-level pulse width PWEw ns 70 - - Figure 17.2
Read low-level pulse width PWE,r ns 150 - - Figure 17.2
Write high-level pulse width PWEuww | ns 40 - - Figure 17.2
Read high-level pulse width PWEhr ns 150 - - Figure 17.2
Write / Read rise / fall time twrr , twre | NS - - 25 Figure 17.2
RS setup time (RS to NCS, E) tase ns 5 - - Figure 17.2
RS hold time (NCS, Eto RS) taHE ns 5 - - Figure 17.2
Write data set up time toswe ns 20 - - Figure 17.2
Write data hold time the ns 15 - - Figure 17.2
Read data delay time toor ns - - 100 Figure 17.2
Read data hold time toHR ns 5 Figure 17.2

Table 17. 4. 1 Normal Write Mode (IOVCC = 1.65 ~ 2.4V) / (VCC 2.4V~3.3V)

Item Symbol | Unit | Min. |Typ. Max. Test Condition
Bus cycle time Write teycew ns 125 - - Figure 17.2
Read teycer ns | 300 - - Figure 17.2
Write low-level pulse width PWE,w ns 70 - - Figure 17.2
Read low-level pulse width PWE.r ns | 200 - - Figure 17.2
Write high-level pulse width PWEnw ns 40 - - Figure 17.2
Read high-level pulse width PWEhr ns | 200 - - Figure 17.2
Write / Read rise / fall time twrr , twri | NS - - 25 Figure 17.2
Setup time Write (RS to NCS, E_NWR) tase A 10 - - Figure 17.2
Read (RS to NCS, RW_NRD) 10 - - Figure 17.2
Address hold time tane ns 5 - - Figure 17.2
Write data set up time toswe ns 60 - - Figure 17.2
Write data hold time the ns 15 - - Figure 17.2
Read data delay time toor ns - - 100 Figure 17.2
Read data hold time toHR ns 3 - Figure 17.2

Table 17. 4. 2 Normal Write Mode (IOVCC =2.4 ~3.3V)/ (VCC 2.4V~3.3V)
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Serial Data Transfer Interface Timing Characteristics

. . Test
Item Symbol | Unit | Min. | Typ. | Max. Condition
Serial clock cycle time Write ( recei\{ed ) tscye ns | 100 - - F?gure 17.3
Read (transmitted )| tscvc ns | 200 - - Figure 17.3
Serial clock high —level pulse Write (received ) tsch ns 40 - - Figure 17.3
width Read (transmitted )| tsch ns | 150 - - Figure 17.3
Serial clock low —level pulse width Write ( recei\{ed ) fsaL ns 40 : - F?gure 17.3
Read (transmitted )| tscL ns | 150 - - Figure 17.3
Serial clock rise / fall time tser, fsef | NS - - 20 Figure 17.3
Chip select (NCS) set up time tesu ns 20 - - Figure 17.3
Chip select (NCS) hold time tcH ns 60 - - Figure 17.3
RS set up time trsu ns 10 Figure 17.3
RS hold time trsH ns 10 Figure 17.3
Read/write select (RNW) set up time twru ns 10 Figure 17.3
Read/write select (RNW) hold time twrH ns 10 Figure 17.3
Read clock set up time tscsr ns 10 Figure 17.3
Read clock hold time tschr ns 10 Figure 17.3
Serial input data set up time tsisu ns 30 - - Figure 17.3
Serial input data hold time tsiH ns 30 - - Figure 17.3
Serial output data delay time tsob ns - - 100 | Figure 17.3
Serial output data hold time tsoH ns 5 - - Figure 17.3
Table 17. 5. 1 (IOVCC=1.65~3.3V) / (VCC = 2.4V~3.3V)
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. . Test
Item Symbol Unit | Min. | Typ. | Max. Condition
VSYNC / HSYNC set up time tsyncs ns 10 e 5 Figure 17.4
ENABLE set up time tens ns 10 e e Figure 17.4
ENABLE hold time tENH ns 10 - - Figure 17.4
DOTCLK “low” level pulse width PWbL ns 40 - - Figurel7.4
DOTCLK “high” level pulse width PWobH ns 40 - - Figurel7.4
DOTCLK cycle time tcyep ns 200 | - - Figurel7.4
DATA set up time trDs ns 20 | - - Figurel7.4
DATA hold time tPDH ns 20 - - Figurel7.4
DOTCLK , VSYNC , HSYNC rising and falling time |trgbr, trgbf ns e e 25 Figurel7.4

Table 17. 6. 1 RGB interface mode, Normal Write Mode (IOVCC=1.65~2.4V) / (VCC = 2.4V~3.3V)

. . Test
Item Symbol | Unit | Min. [ Typ. |Max. Condition
VSYNC / HSYNC set up time tsyncs ns 10 3 8 Figure 17.4
ENABLE set up time tens ns 10 A 5 Figure 17.4
ENABLE hold time tENH ns 10 | - - Figure 17.4
DOTCLK “low” level pulse width PWoL ns 40 - - Figure 17.4
DOTCLK “high” level pulse width PWoH ns 40 = g Figure 17.4
DOTCLK cycle time tcyep ns 150 | - g Figure 17.4
DATA set up time trDs ns 20 - - Figure 17.4
DATA hold time tPDH ns 20 < e Figure 17.4
DOTCLK , VSYNC , HSYNC rising and falling time  |trgbr, trgbf ns 25 Figure 17.4

Table 17. 6. 2 RGB interface mode, Normal Write Mode (IOVCC=2.4~3. 3V) / (VCC = 2.4V~3.3V)
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timing

Item Symbol | Unit | Min. | Typ. | Max. | Test Condition
Figure 17.5
VCI=IOVCC=VCC=2.8V , Ta=25°C ,
fOSC = 930KHz, (320 Line)
VBP=02h , VFP =02h, Black Image,
Driver output delay Frame rate = 60Hz,
too us - 25 -

SAP=111,AP=011,HCK=30h,DCCLK=18h,
DC=0101,NLINE=000001, VR1SEL=000,
VR2SEL=000, VSEL=100, BT=0101,
VRH=0011, VCM=10000, VDV=10001,
XVCOMG=0, DDVDHXON=1, COLOR=0.

17.4 Reset Timing Characteristics

Table 17.7 Driver output delay timing

Item Symbol | Unit | Min. | Typ. | Max. | Test Condition
Reset low level width {RES ms 1 - - Figurel7.5
Reset rise time tRES ns - - 10 Figurel7.5
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17.5 DC Characteristic

Iltem Symbol | Unit Test Condition Min. Typ. Max. Note
Input high voltage Vin \Y IOVCC=1.65 ~ 3.3V 0.8xIOVCC - IOVCC -
Input low voltage Vi \Y IOVCC=1.65 ~ 3.3V -0.3V - |0.2xIOVCC| -
Output high
voltage(l) Vou \Y loy =-0.1 mA 0.8xIOVvCC - - s
( DB17-0, SDO Pins)
Output low voltage IOVCC= 1.65 ~ 3.3V
( DBE?-O, SDO Pir?s) Vou v loL = 0.1mA ] EEEEEE
I/O leakage current I mA Vin=0~VCC -1 - 1 -
Current VCI=IOVCC=VCC=2.8V,
consumption during Ta=25°C, )
normal operation | lopvee) | MA {?BSPC; 52%30\};?;’:(03228 Line) - 450 700 .
(VCC-VSSD )+ : J
Black Image,

(lovCC-VsSsD)

Frame rate = 60Hz,
SAP=111,AP=011,HCK=30h,

DCCLK=18h, DC=0101,
Current NLINE=000001,
consumption durin VR1SEL=000, VR2SEL=000,
P 9 lop(vei mMA  |VSEL=100, BT=0101, 2.2 2.7

normal operation

(VCI—VSSD) VRH=0011,vCM=10000,

VDV=10001, XYCOMG=0,
DDVDHXON=1, COLOR=0.
No panel load

Current
consumption during
standby mode Istvee) mA S 5 10 >
(VCC-VSSD) +
(lovCc-VssD) VCC=VCI=2.8V , Ta=25°C
Current
consumption during
standby mode
(VCI-VSSD)
Current
consumption during
OFF mode IST(VCC) mA 1 5
(VCC-VSSD) +
(IoVCC-VSSD) VCC=VCI=2.8V , Ta=25°C
Current
consumption during
OFF mode
(VCI-VSSD)
Output voltage
deviation
Dispersion of the
Average Output \% mV - - - 35 -
Voltage

Table 17. 9 DC Characteristic (VCC = 2.4 ~ 3.3V, IOVCC = 1.8 ~3.3V, Ta=-40 ~ 85 °C)

IsTevei) mA 0.5 1

IsT(vci) mA 0.5 1

- mv - - 5 - -
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17.6 Timing Characteristic

80-system Bus Operation

RS VIH VIH
VIL VIL
tAS — [—— tAH
NCS
VIL
PWLW, PWHW ,
-——— PWLR —_— |— PWHR. ™

W 7 |

tWRr—p»{  [— — - tWRf

A

tCYCW , tCYCR

\ 4

tDSW——» @— tH

weoss 205 /T A =

Lelel '¢— tDHR—»]
DBO ~ VOH
Read Data DB15 Sl
VoL VOL

Figure 17. 1 80-system Bus Timing
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68-system Bus Operation
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RS VIH VIH
R/W VIL VIL
tASE —» - tAHE
NCS
VIL
« PWEH— | e PWEL —
E

o TR

DBO ~
DB15
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Clock Synchronized Serial Data Transfer Interface Operation

NCS

RS

NWR(RNW) AL vIL

SCL

SDI
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RGB Interface Operation

trgbf
trgbr

tSYNCS 3

VSYNC ViH
HSYNC VIL VIL
<<— tENS —>»| | tENH
VIH VIH
ENABLE
VIL VIL
trgbf aﬁe
PWDH —>| [<€—— PWDH
/
DOTCLK / VIH VIH
VIL 4 VIL
tCYCD
tPDS tPDH
[
VIH
DB17-0 Write data
VIL VIL
Figure 17. 4 RGB Interface Operation
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LCD Driving Output

VCOM \/
/)

tDD — > Designated grayscale voltage:35mV

S e B

" Designated grayscale voltage:35mV

Figure 17. 5 LCD Driving Output

Reset Operation

tRES

NRESET
VIL VIL

Figure 17. 6 Reset Timing
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18. Ordering Information

DATA SHEET Preliminary V03

Part NO.

Package

HX8312-A000PDxxx

PD: means COG

xXx: means chip thickness (um), default 400 um
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19. Revision History

Version EFF.DATE DESCRIPTION OF CHANGES
01 2005/05/06 | New setup
02 2005/07/11 | 1. Add note in p.11.

2. Change Pin 216 ~ Pin 219 from VSSD to VSSD2 inp.11

and p.12.
3. RGB interface description and drawing correction in
p.37 ~ p.45
4. Add “Please note that the value in R139 must be 3 “20”h
in p.49.

. Add BGR bit function in p.50, p.51 and p.107.

. Add “Inhibited to use” in p.52.

. Delete note in p.53

. Change note and setting value in example in p.55.

. Change the color definition (Table.5.9) for PSEL bit

setting in p.57.

10. Define SAW6-0 ="00h” in Table 6.2 as “setting inhibited”

in p.59.

11. Delete WNRGB (D3 bit of R2) function in p.94.

12. Change: XVCOMG = 0 & VCOML level is decided by
VCM and VDV bits in p.83 and p.98.

13. Change device ID default value to “0OC”h in R50 in

© 00 ~N O Ol

p.100.
2005/08/23 | 1. Add the “Ordering Information” section, page 120.
03 2005/10/04 | 1. Delete “VDH pin description in p.11.

2. Correct the X address mapping in Table. 4.2 ~4.4
in p.51~ p.52.

3. Correct the width of chip from 1.670um to 1.670mm in
p.18.

4. Correct the alignment mark circle diameter from 50um to
20um in p.19.

2005/11/08 | 1. Add AC and DC characteristic parameter in p.108~p.119.
2. Redrawing the on/off flow in p.89 and p.90
3. Change the power on / off flow in p.87
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