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1. General Description

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

The HX8347-B can be operated in low-voltage (1.65V) condition for the interface and
integrated internal boosters that produce the liquid crystal voltage, breeder resistance and the
voltage follower circuit for liquid crystal driver. In addition, The HX8347-B also supports
various functions to reduce the power consumption of a LCD system via software control.

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

® Resolution:
e 240(H) x RGB(H) x 320(V)
® Display Color modes
e Normal Display Mode On
1. System Interface Circuit
a. Full color mode:
-262k colours (18bit 6(R):6(G):6(B))
b. Reduce color mode:
-65k colours (16bit 5(R):6(G):5(B))
2. RGB Interface Circuit
a. 65,536(R(5),G(6),B(5)) colors
b. 262,144(R(6),G(6),B(6)) colors
e Idle Mode On
- 8 (R(1),G6(1),B(1)) colors

2.2 Display Module

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

On module DC/DC converter

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

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

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

On module VCOM control (-2.0 to 5.5V Common electrode output voltage range)

2.3 Display Control Interface

® Display Interface types supported
e System interface:
1. 8-/9-/16-/18-bit parallel bus system interface
2. 3-/4-wire serial bus system interface
e RGB interface:
1. 6-/16-/18-bit RGB interface
® Color modes
e 16 bit/pixel: R(5), G(6), B(5)
e 18 bit/pixel: R(6), G(6), B(6)
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2.4 Input power
® [ogic power supply (IOVCC): 1.65V ~ 3.3V
® Analog power supply (VCI): 2.5V ~ 3.3V
® Outputs
e Source outputs: 720 source lines.
e Selectable gate line control signal for glass 320 gate lines
e Adjusted source voltages (VOp ~V63p, VOn ~V63n)

® Display interface:
e System interface:
a. 8-/9-/16-/18-bit parallel bus system interface
b. 3-wire 24bits/3-wire 9bits/4-wire 8bits serial bus system interface
c. Vsync interface
® RGB interface:
a. 6-/16-/18-bit RGB interface

2.5 Miscellaneous

® | ow power consumption, suitable for battery operated systems

® Image sticking eliminated function

® CMOS compatible inputs

® Optimized layout for COG assembly

® Proprietary multi phase driving for lower power consumption

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

® Support Line inversion or Frame inversion

® Support Area scrolling

® Support Partial display mode

® Support Deep standby mode

® Support normal black/normal white LCD

® Support wide view angle display

® Audible noise reducing function

® On-chip OTP (One-time-programming) and MTP(8-time-programming for some register)
non-volatile memory

® Support Content Adaptive Brightness Control(CABC) function

® Operating temperature range : -40C~ 85C
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3. Block Diagram

3.1 Block diagram
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3.2 Pin Description

Interface Logic Pin

. Pin Connected _
Signals I/0 Number with Description

System interface select.

IM3[IM2|IM1|IMO Interface

8080 MCU 16-bit Parallel type |
8080 MCU 8-bit Parallel type |
8080 MCU 16-hits Parallel type Il
8080 MCU 8-bits Parallel type Il
3-wire 24-bits Serial interface
3-wire 9-bits Serial interface
4-wire 8-bits Serial interface
8080 MCU 18-hit parallel type |
8080 MCU 9-bit parallel type |
8080 MCU 18-bits Parallel type Il
8080 MCU 9-bits Parallel type Il
If not used, please fix this pin to IOVCC or VSSD level.
Chip select signal.

NCS | 1 MPU Low: chip can be accessed;

High: chip cannot be accessed.

(NWR) Write enable pin 180 parallel bus system interface.

VSSD/
IOvVCC

IM3, IM2,IM1,IMO I 4

PRk |IRO|O0O|O|0|0O|O
O0O|O(FR |k |k |O|O|O|O
R (O|O(R|P|O|Fk|Fk[O|O

R|o|k|o|r|o|g|r|o|r|o

[EEY
o
A

NWR_SCL | 1 MPU (SCL) server as serial data clock in serial bus system interface.
If not used, connected to IOVCC.
NRD | 1 MPU (NRD) Read enable pin 180 parallel bus system interface.

If not used, connected to IOVCC.
Serial data input pin in serial bus system interface. The data is inputted
on the rising edge of the SCL signal.
SDI_SDA | 1 MPU In the 8/9-bit serial peripheral interface, this pin is used as
bi-directional data pin.
If not used, please connect to VSSD or let it open.
(DNC) Command / parameter or display data selection pin.
DNC I 1 MPU If not used, please connect to VSSD or let it open.
Vertical synchronizing signal in RGB interface.

VSYNC l 1 MPU If not used, please connect to VSSD or let it open.
Horizontal synchronizing signal in RGB interface.
HSYNC l 1 MPU If not used, please connect to VSSD or let it open.
A data ENABLE signal in RGB I/F mode.
DE I 1 MPU If not used, please connect to VSSD or let it open.
DOTCLK | 1 MPU Data enable signal in RGB interface.

If not used, please connect to VSSD or let it open.

MPU or | Reset pin. Setting either pin low initializes the LSI. Must be reset after
NRESET l 1 reset circuit | power is supplied.

18-bit bi-directional data bus.

R - o A The unused pins should be left open or connected to VSSD.
VSSD or |Connect to a variable resistor to adjust the internal gamma
VGS I 2 external |reference voltage for matching the characteristic of different
resistor | panel used.

Output Part

Pin Connected

Signals 1/0 Number with Description
S1~S720 (@] 720 LCD Output voltages applied to the liquid crystal.
_ Gate driver output pins. These pins output VGH, VGL.(If not used,
G1~G320 0] 320 LCD should be open)
TFT The power supply of common voltage in TFT driving. The voltage
VCOM 0] 7 common | amplitude between VCOMH and VCOML is output. Connect this pin

electrode |to the common electrode in TFT panel.
Serial data output pin in serial bus system interface.

SDo 0 1 Ll If not used, please let it open.
TE o 1 MPU or | Tearing effect output. .
open If not used, please let it open.
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LEDPWM/TESTO1| O 1 Bg(i:rkclljgitht CABC backlight control PWM signal output
Backlight This pin is connected to external LED driver.
LEDEN/TESTO2 (@] 1 Circugit It's a LED driver control pin which is used for turning ON/OFF of LED
backlight.
Input/Output Part
: Pin Connected _
Signals 1/0 Number with Description
C11P,C11IN /0 5,5 Step-up | Connect to the step-up capacitors according to the step-up 1 factor.
C12P, C12N 5,5 Capacitor | Leave this pin open if the internal step-up circuit is not used.
Step-up | Connect to the step-up capacitors for step up circuit 3 operation.
SRl - Gk Capacitor | Leave this pin open if the internal step-up circuit is not used.
) Connect these pins to the capacitors for the step-up circuit 2.
gg;g’gg%m 1/0 ;’; CStep l.Jtp According to the step-up rate. When not using the step-up circuit2,
! ! apacitor | gisconnect them.
Power Part
: Pin Connected -
Signals 110 Number with Description
Power .
IOVCC P 6 Supply Digital 1O Pad power supply.
Power
VCI P 21 Supply Analog power supply.
VSSD P 14 Ground Digital ground.
VSSA P 8 Ground | Analog ground.
VDDD o 11 Stabilizing | Output from internal logic voltage (1.6V). Connect to a stabilizing
capacitor | capacitor between VSSD and VDDD
VREG1 O 4 Open Internal generated stable power for source driver unit. Leave it open.
Stabilizin An output from the step-up circuit3.
VCL O 5 it 9 1A negative voltage for VCOML circuit, VCL= -VCI. Connect to a
capacitor stabilizing capacitor between VSSA and VCL.
DDVDH o 6 Stabilizing | An output from the step-up circuit1.
capacitor | Connect to a stabilizing capacitor between VSSA and DDVDH.
o A positive power output from the step-up circuit 2 for the gate line
VGH 0 6 Stabilizing | drive circuit.
capacitor | The step-up rate is determined by BT[2:0] bits. Connect to a
stabilizing capacitor between GND and VGH.
o A negative power output from the step-up circuit 2 for the gate line
VGL o 10 Stabilizing | drive circuit.
capacitor | The step-up rate is determined by BT[2:0] bits. Connect to a
stabilizing capacitor between GND and VGL.
Test pin and others
. Pin Connected _
Signals 1/0 Number with Description
TEST2-1 | 2 GND Test pin input (Internal pull low). Disconnect it.
TESTO15-3 O] 13 Open A test pin. Disconnect it.
gl Oscillator input for test purpose
osc | 1 Co\r/lgescg 10 If not used, please let it open or connected to VSSD.
VTEST O 1 Open Gamma voltage of Panel test pin output. Must leave it opens.
VCOMHDUM - 6 Open Dummy pads. Leave it open.
VCOMLDUM - 7 Open Dummy pads. Leave it open.
DUMMY37-1 - 37 Open Dummy pads. Leave it open.
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240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver N mmax

DATA SHEET Preliminary VO1

3.4 PAD Coordinates

No. Pad name X Y No. Pad name X Y No. Pad name X Y No. Pad name X Y
1 DUMMY1 -8610 | -263 61 DUMMY7 -4130 | -263 || 121 VCOML 70 | -263 || 181 C11P 4270 | -263
2 TESTL -8540 | -263 62 DUMMY8 -4060 | -263 || 122 VCOML 140 | -263 || 182 C11P 4340 | -263
3 VSSD -8470 | -263 63 DUMMY9 -3990 | -263 || 123 VCOML 210 | -263 || 183 C11P 4410 | -263
4 |LEDPWM/TESTO1| -8400 | -263 64 DUMMY10 | -3920| -263 || 124 VCOML 280 | -263 || 184 ci1P 4480 | -263
5 | LEDON/TESTO2 | -8330 | -263 65 DUMMY11 3850 | -263 || 125 | VREG1OUT 350 | -263 || 185 VGL 4550 | -263
6 TESTO3 8260 | -263 66 oSsC 3780 | -263 || 126 | VREG1OUT 420 | 263 || 186 VGL 4620 | -263
7 IMO 8190 | -263 67 IovVCC 3710 -263 || 127 | VREGIOUT 490 | 263 || 187 VGL 4690 | -263
8 IML -8120 | -263 68 Iovce 3640 | -263 || 128 | VTESTOUT 560 | -263 || 188 VGL 4760 | -263
9 M2 -8050 | -263 69 Iovce -3570 | -263 || 129 DUMMY16 630 | -263 || 189 VGL 4830 | -263
10 M3 7980 | -263 70 Iovee -3500 | -263 || 130 DUMMY17 700 | -263 || 190 VGL 4900 | -263
11 TEST2 7910 | -263 71 IovVCC 3430 | -263 || 131 VCL 770 | 263 || 191 VGL 4970 | -263
12 TESTO4 7840 | -263 72 IovVCC 3360 | -263 || 132 VCL 840 | -263 || 192 VGL 5040 | -263
13 TESTO5 7770 | -263 73 VDDD 3290 | -263 || 133 VCL 910 | 263 || 193 VGL 5110 | -263
14 TESTO6 7700 | -263 74 VDDD -3220| -263 || 134 VCL 980 | -263 || 194 VGL 5180 | -263
15 TESTO7 7630 | -263 75 VDDD -3150 | -263 || 135 VCL 1050 | -263 || 195 VSSD 5250 | -263
16 TESTO8 7560 | -263 76 VDDD 3080 | -263 || 136 DDVDH 1120 | -263 || 196 VSSD 5320 | -263
17 TESTO9 7490 | -263 77 VDDD 3010 | -263 || 137 DDVDH 1190 | -263 || 197 VSSD 5390 | -263
18 TESTO10 7420 | -263 78 VDDD 2940 | -263 || 138 DDVDH 1260 | -263 || 198 VGH 5460 | -263
19 NRESET 7350 | -263 79 VDDD 2870 | -263 || 139 DDVDH 1330 | -263 || 199 VGH 5530 | -263
20 NRESET 7280 | -263 80 VDDD 2800 | -263 || 140 DDVDH 1400 | -263 || 200 VGH 5600 | -263
21 VSYNC 7210 | -263 81 VDDD 2730 | -263 || 141 DDVDH 1470 | -263 || 201 VGH 5670 | -263
22 HSYNC 7140 | -263 82 VDDD 2660 | -263 || 142 VCI 1540 | -263 || 202 VGH 5740 | -263
23 DOTCLK 7070 | -263 83 VDDD 2590 | -263 || 143 VCI 1610 | -263 || 203 VGH 5810 | -263
24 DE 7000 | -263 84 DUMMY12 | -2520| -263 || 144 VCl 1680 | -263 || 204 DUMMY20 5880 | -263
25 DB17 6905 | -263 85 VSSA 2450 | -263 || 145 Vel 1750 | -263 || 205 DUMMY21 5950 | -263
26 DB16 6825 | -263 86 VSSA 2380 | -263 || 146 Vel 1820 | -263 || 206 C13N 6020 | -263
27 DB15 6745 | -263 87 VSSA 2310 -263 || 147 Vel 1890 | -263 || 207 C13N 6090 | -263
28 DB14 6665 | -263 88 VSSA 2240 | -263 || 148 VCI 1960 | -263 || 208 C13N 6160 | -263
29 DB13 6585 | -263 89 VSSA 2170 | -263 || 149 VCI 2030 | -263 || 209 C13N 6230 | -263
30 TESTOLL 6495 | -263 90 VSSA 2100 | -263 || 150 VCl 2100 | -263 || 210 C13P 6300 | -263
31 DB12 6405 | -263 91 VSSA 2030 | -263 || 151 Vel 2170 | -263 || 211 C13P 6370 | -263
32 DB1L 6325 | -263 92 VSSA -1960 | -263 || 152 Vel 2240 | -263 || 212 C13P 6440 | -263
33 DB10 6245 | -263 93 VGS -1890 | -263 || 153 Vel 2310 | 263 || 213 C13P 6510 | -263
34 DB9 6165 | -263 94 VGS -1820 | -263 || 154 VCI 2380 | -263 || 214 C2IN 6580 | -263
35 DB8 6085 | -263 95 VSSD 1750 | -263 || 155 VCI 2450 | 263 || 215 C2IN 6650 | -263
36 DUMMY2 5990 | -263 96 VSSD -1680 | -263 || 156 VCl 2520 | -263 || 216 C2IN 6720 | -263
37 TESTO12 5920 | -263 97 VSSD -1610 | -263 || 157 Vel 2590 | -263 || 217 C21IN 6790 | -263
38 DB7 5825 | -263 98 VSSD -1540 | -263 || 158 Vel 2660 | -263 || 218 C21IN 6860 | -263
39 DB6 5745 | -263 99 VSSD -1470 | -263 || 159 Vel 2730 | -263 || 219 C21N 6930 | -263
40 DB5 5665 | -263 100 VSSD -1400 | -263 || 160 VCI 2800 | -263 || 220 C2IN 7000 | -263
41 DB4 5585 | -263 101 VSSD -1330| -263 || 161 VCI 2870 | -263 || 221 C21P 7070 | -263
42 DB3 5505 | -263 102 VSSD 1260 | -263 || 162 VCl 2940 | 263 || 222 C21P 7140 | -263
43 DB2 5425 | -263 103 VSSD -1190 | -263 | | 163 DUMMY18 3010 | -263 || 223 c21P 7210 | -263
44 DB1 5345 | -263 104 VSSD -1120 | -263 || 164 DUMMY19 3080 | -263 || 224 c21P 7280 | -263
45 DBO 5265 | -263 105 DUMMY13 | -1050| -263 || 165 C12N 3150 | -263 || 225 c21P 7350 | -263
46 TESTO13 5180 | -263 106 DUMMY14 980 | -263 || 166 C12N 3220 | -263 || 226 C21P 7420 | -263
47 SDO 5110 | -263 107 DUMMY15 910 | -263 || 167 C12N 3290 | -263 || 227 C21P 7490 | -263
48 SDI_SDA 5040 | -263 108 VCOM -840 | -263 || 168 C12N 3360 | -263 || 228 C22N 7560 | -263
49 nRD -4970 | -263 109 VCOM 770 | -263 || 169 C12N 3430 | -263 || 229 C22N 7630 | -263
50 NWR/SCL -4900 | -263 110 VCOM 700 | -263 || 170 C12P 3500 | -263 || 230 C22N 7700 | -263
51 DNC -4830 | -263 111 VCOM 630 | -263 || 171 C12P 3570 | 263 || 231 C22N 7770 | -263
52 nCs -4760 | -263 112 VCOM 560 | -263 || 172 C12P 3640 | -263 || 232 C22N 7840 | -263
53 TESTO14 -4690 | -263 113 VCOM -490 | -263 || 173 C12P 3710 | -263 || 233 C22N 7910 | -263
54 TESTO15 -4620 | -263 114 VCOM -420 | 263 || 174 C12P 3780 | -263 || 234 C22N 7980 | -263
55 TE -4550 | -263 115 VCOMH -350 | -263 || 175 C1IN 3850 | -263 || 235 C22P 8050 | -263
56 TESTO16 -4480 | -263 116 VCOMH 280 | -263 || 176 C1IN 3920 | -263 || 236 C22P 8120 | -263
57 DUMMY3 -4410 | -263 17 VCOMH 210 | -263 || 177 C1IN 3990 | -263 || 237 C22P 8190 | -263
58 DUMMY4 -4340 | -263 118 VCOMH -140 | 263 || 178 C1IN 4060 | -263 || 238 C22P 8260 | -263
59 DUMMY5 -4270 | -263 119 VCOMH 70 | 263 || 179 C1IN 4130 | 263 || 239 C22P 8330 | -263
60 DUMMY6 4200 | -263 120 VCOMH 0 | -263 || 180 C11P 4200 | -263 || 240 C22P 8400 | -263
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240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver N mmax

DATA SHEET Preliminary VO1

No. Pad name X Y No. | Pad name X Y No. | Pad name X Y No. | Pad name X Y
241 C22P 8470 | -263 301 G208 7747 254 361 G88 6787 254 421 S706 5807 137
242 CONN 8540 | -263 302 G206 7731 137 362 G86 6771 137 422 S705 5791 254
243 CONN 8610 | -263 303 G204 7715 254 363 G84 6755 254 423 S704 5775 137
244 | DUMMY30 | 8659 137 304 G202 7699 137 364 G82 6739 137 424 S703 5759 254
245 G320 8643 254 305 G200 7683 254 365 G80 6723 254 425 S702 5743 137
246 G318 8627 137 306 G198 7667 137 366 G78 6707 137 426 S701 5727 254
247 G316 8611 254 307 G196 7651 254 367 G76 6691 254 427 S700 5711 137
248 G314 8595 137 308 G194 7635 137 368 G74 6675 137 428 S699 5695 254
249 G312 8579 254 309 G192 7619 254 369 G72 6659 254 429 S698 5679 137
250 G310 8563 137 310 G190 7603 137 370 G70 6643 137 430 S697 5663 254
251 G308 8547 254 311 G188 7587 254 371 G68 6627 254 431 S696 5647 137
252 G306 8531 137 312 G186 7571 137 372 G66 6611 137 432 S695 5631 254
253 G304 8515 254 313 G184 7555 254 373 G64 6595 254 433 S694 5615 137
254 G302 8499 137 314 G182 7539 137 374 G62 6579 137 434 S693 5599 254
255 G300 8483 254 315 G180 7523 254 375 G60 6563 254 435 S692 5583 137
256 G298 8467 137 316 G178 7507 137 376 G58 6547 137 436 S691 5567 254
257 G296 8451 254 317 G176 7491 254 377 G56 6531 254 437 S690 5551 137
258 G294 8435 137 318 G174 7475 137 378 G54 6515 137 438 S689 5535 254
259 G292 8419 254 319 G172 7459 254 379 G52 6499 254 439 5688 5519 137
260 G290 8403 137 320 G170 7443 137 380 G50 6483 137 440 S687 5503 254
261 G288 8387 254 321 G168 7427 254 381 G48 6467 254 441 5686 5487 137
262 G286 8371 137 322 G166 7411 137 382 G46 6451 137 442 S685 5471 254
263 G284 8355 254 323 G164 7395 254 383 G44 6435 254 443 5684 5455 137
264 G282 8339 137 324 G162 7379 137 384 G42 6419 137 444 S683 5439 254
265 G280 8323 254 325 G160 7363 254 385 G40 6403 254 445 S682 5423 137
266 G278 8307 137 326 G158 7347 137 386 G38 6387 137 446 S681 5407 254
267 G276 8291 254 327 G156 7331 254 387 G36 6371 254 447 S680 5391 137
268 G274 8275 137 328 G154 7315 137 388 G34 6355 137 448 S679 5375 254
269 G272 8259 254 329 G152 7299 254 389 G32 6339 254 449 S678 5359 137
270 G270 8243 137 330 G150 7283 137 390 G30 6323 137 450 S677 5343 254
271 G268 8227 254 331 G148 7267 254 391 G28 6307 254 451 S676 5327 137
272 G266 8211 137 332 G146 7251 137 392 G26 6291 137 452 S675 5311 254
273 G264 8195 254 333 G144 7235 254 393 G24 6275 254 453 S674 5295 137
274 G262 8179 137 334 G142 7219 137 394 G22 6259 137 454 S673 5279 254
275 G260 8163 254 335 G140 7203 254 395 G20 6243 254 455 S672 5263 137
276 G258 8147 137 336 G138 7187 137 396 G18 6227 137 456 S671 5247 254
277 G256 8131 254 337 G136 7171 254 397 G16 6211 254 457 S670 5231 137
278 G254 8115 137 338 G134 7155 137 398 G14 6195 137 458 S669 5215 254
279 G252 8099 254 339 G132 7139 254 399 G12 6179 254 459 S668 5199 137
280 G250 8083 137 340 G130 7123 137 400 G10 6163 137 460 S667 5183 254
281 G248 8067 254 341 G128 7107 254 401 G8 6147 254 461 S666 5167 137
282 G246 8051 137 342 G126 7091 137 402 G6 6131 137 462 S665 5151 254
283 G244 8035 254 343 G124 7075 254 403 G4 6115 254 463 S664 5135 137
284 G242 8019 137 344 G122 7059 137 404 G2 6099 137 464 S663 5119 254
285 G240 8003 254 345 G120 7043 254 405 | DUMMY31 | 6083 254 465 S662 5103 137
286 G238 7987 137 346 G118 7027 137 406 | DUMMY32 | 6047 254 466 S661 5087 254
287 G236 7971 254 347 G116 7011 254 407 | s720 6031 137 467 S660 5071 137
288 G234 7955 137 348 G114 6995 137 408 |  s719 6015 254 468 S659 5055 254
289 G232 7939 254 349 G112 6979 254 409 | s718 5999 137 469 S658 5039 137
290 G230 7923 137 350 G110 6963 137 410 | s717 5983 254 470 S657 5023 254
291 G228 7907 254 351 G108 6947 254 411 S716 5967 137 471 S656 5007 137
292 G226 7891 137 352 G106 6931 137 412 | s715 5951 254 472 S655 4991 254
293 G224 7875 254 353 G104 6915 254 413 | s714 5935 137 473 S654 4975 137
294 G222 7859 137 354 G102 6899 137 414 | s713 5919 254 474 S653 4959 254
295 G220 7843 254 355 G100 6883 254 415 | s712 5903 137 475 S652 4943 137
296 G218 7827 137 356 G98 6867 137 416 S711 5887 254 476 S651 4927 254
297 G216 7811 254 357 G96 6851 254 417 |  s710 5871 137 477 S650 4911 137
298 G214 7795 137 358 G94 6835 137 418 | s709 5855 254 478 S649 4895 254
299 G212 7779 254 359 G92 6819 254 419 | s708 5839 137 479 S648 4879 137
300 G210 7763 137 360 G90 6803 137 420 | s707 5823 254 480 S647 4863 254
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240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver g mmax

DATA SHEET Preliminary VO1

No. Pad name X Y No. | Pad name X Y No. | Pad name X Y No. | Pad name X Y
481 5646 4847 137 541 5586 3887 137 601 | S526 2927 137 661 5466 1967 137
482 5645 4831 254 542 S585 3871 254 602 | s525 2911 254 662 5465 1951 254
483 S644 4815 137 543 S584 3855 137 603 | S524 2895 137 663 5464 1935 137
484 5643 4799 254 544 S583 3839 254 604 | S523 2879 254 664 5463 1919 254
485 5642 4783 137 545 S582 3823 137 605 | s522 2863 137 665 5462 1903 137
486 5641 4767 254 546 S581 3807 254 606 | ss21 2847 254 666 S461 1887 254
487 5640 4751 137 547 S580 3791 137 607 |  S520 2831 137 667 S460 1871 137
488 5639 4735 254 548 S579 3775 254 608 | S519 2815 254 668 5459 1855 254
489 5638 4719 137 549 S578 3759 137 609 | sS518 2799 137 669 S458 1839 137
490 5637 4703 254 550 S577 3743 254 610 | s517 2783 254 670 S457 1823 254
491 5636 4687 137 551 S576 3727 137 611 S516 2767 137 671 S456 1807 137
492 5635 4671 254 552 S575 3711 254 612 | s515 2751 254 672 5455 1791 254
493 S634 4655 137 553 S574 3695 137 613 | S514 2735 137 673 S454 1775 137
494 5633 4639 254 554 S573 3679 254 614 | s513 2719 254 674 S453 1759 254
495 5632 4623 137 555 S572 3663 137 615 | s512 2703 137 675 S452 1743 137
496 5631 4607 254 556 S571 3647 254 616 S511 2687 254 676 S451 1727 254
497 5630 4591 137 557 S570 3631 137 617 | S510 2671 137 677 S450 1711 137
498 5629 4575 254 558 S569 3615 254 618 |  S509 2545 254 678 S449 1695 254
499 5628 4559 137 559 S568 3599 137 619 | ss08 2639 137 679 5448 1679 137
500 5627 4543 254 560 S567 3583 254 620 | S507 2623 254 680 5447 1663 254
501 5626 4527 137 561 5566 3567 137 621 | S506 2607 137 681 5446 1647 137
502 5625 4511 254 562 S565 3551 254 622 | S505 2591 254 682 5445 1631 254
503 5624 4495 137 563 S564 3535 137 623 | S504 2575 137 683 S444 1615 137
504 5623 4479 254 564 5563 3519 254 624 | S503 2559 254 684 5443 1599 254
505 5622 4463 137 565 S562 3503 137 625 |  S502 2543 137 685 S442 1583 137
506 S621 4447 254 566 S561 3487 254 626 | s501 2527 254 686 S441 1567 254
507 5620 4431 137 567 S560 3471 137 627 | S500 2511 137 687 5440 1551 137
508 5619 4415 254 568 S559 3455 254 628 | S499 2495 254 688 5439 1535 254
509 5618 4399 137 569 S558 3439 137 629 | S498 2479 137 689 5438 1519 137
510 S617 4383 254 570 S557 3423 254 630 | S497 2463 254 690 S437 1503 254
511 5616 4367 137 571 S556 3407 137 631 | S496 2447 137 691 5436 1377 137
512 S615 4351 254 572 S555 3391 254 632 | S495 2431 254 692 S435 1471 254
513 S614 4335 137 573 S554 3375 137 633 | S494 2415 137 693 5434 1455 137
514 5613 4319 254 574 S553 3359 254 634 | S493 2399 254 694 5433 1439 254
515 S612 4303 137 575 S552 3343 137 635 | S492 2383 137 695 5432 1423 137
516 S611 4287 254 576 S551 3327 254 636 | S491 2367 254 696 5431 1407 254
517 S610 4271 137 577 S550 3311 137 637 | S490 2351 137 697 $430 1391 137
518 5609 4255 254 578 5549 3295 254 638 | S489 2335 254 698 S429 1375 254
519 5608 4239 137 579 5548 3279 137 639 | s488 2319 137 699 5428 1359 137
520 5607 4223 254 580 S547 3263 254 640 | s487 2303 254 700 s427 1343 254
521 5606 4207 137 581 5546 3247 137 641 |  S486 2287 137 701 5426 1327 137
522 S605 4191 254 582 S545 3231 254 642 | S485 2271 254 702 S425 1311 254
523 S604 4175 137 583 S544 3215 137 643 | S484 2255 137 703 5424 1295 137
524 5603 4159 254 584 5543 3199 254 644 | S483 2239 254 704 S423 1279 254
525 5602 4143 137 585 S542 3183 137 645 | s482 2223 137 705 S422 1263 137
526 5601 4127 254 586 S541 3167 254 646 | S48l 2207 254 706 S421 1247 254
527 S600 4111 137 587 S540 3151 137 647 | s480 2191 137 707 S420 1231 137
528 S599 4095 254 588 S539 3135 254 648 | sS479 2175 254 708 S419 1215 254
529 S598 4079 137 589 S538 3119 137 649 | s478 2159 137 709 5418 1199 137
530 S597 4063 254 590 S537 3103 254 650 | s477 2143 254 710 5417 1183 254
531 5596 4047 137 591 5536 3087 137 651 |  s476 2127 137 711 5416 1167 137
532 S595 4031 254 592 S535 3071 254 652 | S475 2111 254 712 S415 1151 254
533 S594 4015 137 593 S534 3055 137 653 | S474 2095 137 713 S414 1135 137
534 S593 3999 254 594 S533 3039 254 654 | s473 2079 254 714 5413 1119 254
535 5592 3983 137 595 S532 3023 137 655 |  s472 2063 137 715 S412 1103 137
536 S591 3967 254 596 S531 3007 254 656 | S471 2047 254 716 S411 1087 254
537 S590 3951 137 597 S530 2991 137 657 | s470 2031 137 717 S410 1071 137
538 5589 3935 254 598 S529 2975 254 658 | S469 2015 254 718 S409 1055 254
539 S588 3919 137 599 S528 2959 137 659 | S468 1999 137 719 5408 1039 137
540 S587 3903 254 600 S527 2943 254 660 | S467 1983 254 720 5407 1023 254
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240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver g mmax

DATA SHEET Preliminary VO1

No. Pad name X Y No. | Pad name X Y No. | Pad name X Y No. | Pad name X Y
721 5406 1007 137 781 5348 -479 254 841 | s288 -1439 254 901 S228 -2399 254
722 5405 991 254 782 5347 -495 137 842 | s287 -1455 137 902 S227 -2415 137
723 5404 975 137 783 5346 -511 254 843 | S286 -1471 254 903 S226 -2431 254
724 5403 959 254 784 5345 -527 137 844 | S285 -1487 137 904 S225 -2447 137
725 5402 943 137 785 S344 -543 254 845 | sS284 -1503 254 905 S224 -2463 254
726 5401 927 254 786 5343 -559 137 846 | S283 -1519 137 906 S223 -2479 137
727 5400 911 137 787 5342 -575 254 847 | s282 -1535 254 907 S222 -2495 254
728 5399 895 254 788 5341 -591 137 848 | s281 -1551 137 908 S221 2511 137
729 5398 879 137 789 5340 -607 254 849 | S280 -1567 254 909 S220 -2527 254
730 5397 863 254 790 5339 -623 137 850 | s279 -1583 137 910 S219 -2543 137
731 5396 847 137 791 5338 -639 254 851 | s278 -1599 254 911 S218 -2559 254
732 5395 831 254 792 5337 -655 137 852 | s277 -1615 137 912 S217 -2575 137
733 5394 815 137 793 5336 671 254 853 | S276 -1631 254 913 S216 -2591 254
734 5393 799 254 794 5335 -687 137 854 |  s275 -1647 137 914 S215 -2607 137
735 5392 783 137 795 5334 -703 254 855 | s274 -1663 254 915 S214 -2623 254
736 5391 767 254 796 5333 -719 137 856 | S273 -1679 137 916 S213 -2639 137
737 5390 751 137 797 5332 -735 254 857 | s272 -1695 254 917 S212 -2655 254
738 5389 735 254 798 5331 -751 137 858 | S271 -1711 137 918 S211 2671 137
739 5388 719 137 799 5330 -767 254 859 | s270 -1727 254 919 S210 -2687 254
740 5387 703 254 800 S329 -783 137 860 |  S269 -1743 137 920 S209 -2703 137
741 5386 687 137 801 5328 -799 254 861 | S268 -1759 254 921 5208 -2719 254
742 5385 671 254 802 S327 -815 137 862 | s267 -1775 137 922 S207 -2735 137
743 5384 655 137 803 5326 -831 254 863 | S266 -1791 254 923 S206 -2751 254
744 5383 639 254 804 5325 -847 137 864 | S265 -1807 137 924 S205 -2767 137
745 5382 623 137 805 S324 -863 254 865 | S264 -1823 254 925 S204 -2783 254
746 5381 607 254 806 5323 -879 137 866 | S263 -1839 137 926 5203 -2799 137
747 5380 591 137 807 S322 -895 254 867 | S262 -1855 254 927 S202 -2815 254
748 S379 575 254 808 S321 -911 137 868 | S261 -1871 137 928 S201 -2831 137
749 5378 559 137 809 S320 -927 254 869 | S260 -1887 254 929 S200 -2847 254
750 S377 543 254 810 S319 -943 137 870 | s259 -1903 137 930 S199 -2863 137
751 5376 527 137 811 5318 -959 254 871 | s258 -1919 254 931 5198 -2879 254
752 S375 511 254 812 S317 -975 137 872 | s257 -1935 137 932 S197 -2895 137
753 S374 495 137 813 5316 -991 254 873 | s256 -1951 254 933 5196 2911 254
754 S373 479 254 814 S315 -1007 137 874 | s255 -1967 137 934 S195 -2927 137
755 S372 463 137 815 S314 -1023 254 875 | s254 -1983 254 935 S194 -2943 254
756 S371 447 254 816 S313 -1039 137 876 | s253 -1999 137 936 5193 -2959 137
757 S370 431 137 817 S312 -1055 254 877 | s252 -2015 254 937 S192 -2975 254
758 5369 415 254 818 S311 -1071 137 878 | s251 -2031 137 938 S191 -2991 137
759 5368 399 137 819 S310 -1087 254 879 | s250 -2047 254 939 S190 -3007 254
760 5367 383 254 820 5309 -1103 137 880 | S249 -2063 137 940 5189 -3023 137
761 5366 367 137 821 5308 -1119 254 881 | S248 -2079 254 941 5188 -3039 254
762 5365 351 254 822 5307 -1135 137 882 | S247 -2095 137 942 5187 -3055 137
763 S364 335 137 823 5306 -1151 254 883 | S246 2111 254 943 5186 -3071 254
764 5363 319 254 824 5305 -1167 137 884 | S245 -2127 137 944 S185 -3087 137
765 5362 303 137 825 5304 -1183 254 885 | S244 -2143 254 945 S184 -3103 254
766 5361 287 254 826 5303 -1199 137 886 | S243 -2159 137 946 5183 -3119 137
767 | DUMMY33 | 271 137 827 5302 -1215 254 887 | S242 -2175 254 947 S182 -3135 254
768 | DUMMY34 | -271 137 828 5301 -1231 137 888 | S241 -2191 137 948 S181 -3151 137
769 5360 -287 254 829 S300 -1247 254 889 | S240 -2207 254 949 S180 -3167 254
770 5359 -303 137 830 5299 -1263 137 890 | s239 2223 137 950 5179 -3183 137
771 5358 -319 254 831 5298 -1279 254 891 | S238 -2239 254 951 S178 -3199 254
772 S357 -335 137 832 5297 -1295 137 892 | s237 -2255 137 952 S177 -3215 137
773 5356 -351 254 833 5296 -1311 254 893 | S236 2271 254 953 S176 -3231 254
774 S355 -367 137 834 5295 -1327 137 894 | s235 -2287 137 954 S175 -3247 137
775 5354 -383 254 835 5294 -1343 254 895 | S234 -2303 254 955 S174 -3263 254
776 5353 -399 137 836 5293 -1359 137 896 | S233 -2319 137 956 S173 -3279 137
777 5352 -415 254 837 5292 -1375 254 897 | s232 -2335 254 957 S172 -3295 254
778 5351 -431 137 838 5291 -1391 137 898 | s231 -2351 137 958 S171 -3311 137
779 S350 -447 254 839 5290 -1407 254 899 | S230 -2367 254 959 S170 -3327 254
780 5349 -463 137 840 5289 -1423 137 900 |  s229 -2383 137 960 5169 -3343 137
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No. Pad name X Y No. | Pad name X Y No. | Pad name X Y No. | Pad name X Y
961 5168 -3359 | 254 1021 | S108 -4319 254 1081 S48 -5279 254 1141 G21 -6259 137
962 5167 3375 | 137 1022 | s107 -4335 137 1082 547 -5295 137 1142 G23 -6275 254
963 5166 33901 | 254 1023 |  S106 -4351 254 1083 546 -5311 254 1143 G25 -6291 137
964 5165 -3407 | 137 1024 | S105 -4367 137 1084 545 -5327 137 1144 G27 -6307 254
965 S164 3423 | 254 1025 |  s104 -4383 254 1085 S44 -5343 254 1145 G29 -6323 137
966 5163 3439 | 137 1026 | S103 -4399 137 1086 543 -5359 137 1146 G31 -6339 254
967 5162 -3455 | 254 1027 | s102 -4415 254 1087 542 -5375 254 1147 G33 -6355 137
968 5161 3471 | 137 1028 | s101 -4431 137 1088 S41 -5391 137 1148 G35 -6371 254
969 5160 -3487 | 254 1029 | S100 -4447 254 1089 540 -5407 254 1149 G37 -6387 137
970 5159 3503 | 137 1030 599 -4463 137 1090 539 -5423 137 1150 G39 -6403 254
971 5158 3519 | 254 1031 598 -4479 254 1091 538 -5439 254 1151 G41 -6419 137
972 S157 3535 | 137 1032 597 -4495 137 1092 S37 -5455 137 1152 G43 -6435 254
973 5156 3551 | 254 1033 596 -4511 254 1093 536 -5471 254 1153 G45 -6451 137
974 5155 -3567 | 137 1034 595 -4527 137 1094 S35 -5487 137 1154 G47 -6467 254
975 S154 3583 | 254 1035 S94 -4543 254 1095 S34 -5503 254 1155 G49 -6483 137
976 5153 3599 | 137 1036 593 -4559 137 1096 533 -5519 137 1156 G51 -6499 254
977 5152 -3615 | 254 1037 592 -4575 254 1097 S32 -5535 254 1157 G53 -6515 137
978 S151 3631 | 137 1038 591 -4591 137 1098 S31 -5551 137 1158 G55 -6531 254
979 5150 3647 | 254 1039 S90 -4607 254 1099 S30 -5567 254 1159 G57 -6547 137
980 5149 -3663 | 137 1040 589 -4623 137 1100 529 -5583 137 1160 G59 -6563 254
981 5148 3679 | 254 1041 588 -4639 254 1101 528 -5599 254 1161 G61 -6579 137
982 5147 3695 | 137 1042 S87 -4655 137 1102 S27 5615 137 1162 G63 -6595 254
983 5146 3711 | 254 1043 586 -4671 254 1103 526 -5631 254 1163 G65 -6611 137
984 5145 3727 | 137 1044 585 -4687 137 1104 525 -5647 137 1164 G67 -6627 254
985 S144 3743 | 254 1045 S84 -4703 254 1105 S24 -5663 254 1165 G69 -6643 137
986 5143 3759 | 137 1046 S83 -4719 137 1106 523 -5679 137 1166 G71 -6659 254
987 S142 3775 | 254 1047 582 -4735 254 1107 S22 -5695 254 1167 G73 -6675 137
988 S141 3791 | 137 1048 S81 -4751 137 1108 s21 5711 137 1168 G75 -6691 254
989 5140 3807 | 254 1049 580 -4767 254 1109 520 5727 254 1169 G77 -6707 137
990 5139 3823 | 137 1050 S79 -4783 137 1110 S19 -5743 137 1170 G79 -6723 254
991 5138 3839 | 254 1051 S78 -4799 254 1111 518 -5759 254 1171 G81 -6739 137
992 5137 3855 | 137 1052 S77 -4815 137 1112 S17 5775 137 1172 G83 -6755 254
993 5136 3871 | 254 1053 S76 -4831 254 1113 S16 5791 254 1173 G85 6771 137
994 5135 -3887 | 137 1054 S75 -4847 137 1114 S15 -5807 137 1174 G87 -6787 254
995 S134 3903 | 254 1055 S74 -4863 254 1115 S14 -5823 254 1175 G89 -6803 137
996 5133 3919 | 137 1056 S73 -4879 137 1116 513 -5839 137 1176 G91 -6819 254
997 5132 3935 | 254 1057 S72 -4895 254 1117 S12 -5855 254 1177 G93 -6835 137
998 5131 3951 | 137 1058 S71 -4911 137 1118 S11 -5871 137 1178 G95 -6851 254
999 5130 3967 | 254 1059 S70 -4927 254 1119 S10 -5887 254 1179 G97 -6867 137
1000 5129 -3983 | 137 1060 569 -4943 137 1120 S9 -5903 137 1180 G99 -6883 254
1001 5128 3999 | 254 1061 568 -4959 254 1121 S8 -5919 254 1181 G101 -6899 137
1002 S127 -4015 | 137 1062 S67 -4975 137 1122 S7 -5935 137 1182 G103 -6915 254
1003 5126 -4031 | 254 1063 566 -4991 254 1123 S6 -5951 254 1183| G105 -6931 137
1004 5125 -4047 | 137 1064 S65 -5007 137 1124 S5 -5967 137 1184 G107 -6947 254
1005 S124 -4063 | 254 1065 S64 -5023 254 1125 S4 -5983 254 1185 | G109 -6963 137
1006 5123 -4079 | 137 1066 S63 -5039 137 1126 S3 -5999 137 1186 | G111 -6979 254
1007 S122 -4005 | 254 1067 562 -5055 254 1127 S2 -6015 254 1187 | Gu3 -6995 137
1008 s121 -4111 | 137 1068 S61 -5071 137 1128 s1 -6031 137 1188 | G115 -7011 254
1009 5120 -4127 | 254 1069 S60 -5087 254 1129 | DUMMY35 | -6047 254 1189 | Gu7 -7027 137
1010 S119 -4143 | 137 1070 S59 -5103 137 1130 | DUMMY36 | -6083 254 1190 Gu9 -7043 254
1011 S118 -4159 | 254 1071 S58 -5119 254 1131 Gl -6099 137 1191 G121 -7059 137
1012 S117 -4175 | 137 1072 S57 -5135 137 1132 G3 -6115 254 1192 | G123 -7075 254
1013 S116 -4191 | 254 1073 S56 5151 254 1133 G5 -6131 137 1193| G125 -7091 137
1014 S115 -4207 | 137 1074 S55 -5167 137 1134 G7 -6147 254 1194 | G127 -7107 254
1015 S114 -4223 | 254 1075 S54 -5183 254 1135 ) -6163 137 1195 | G129 -7123 137
1016 S113 -4239 | 137 1076 S53 -5199 137 1136 G11 -6179 254 1196 | G131 -7139 254
1017 S112 -4255 | 254 1077 S52 -5215 254 1137 G13 -6195 137 1197 | G133 -7155 137
1018 S111 -4271 | 137 1078 S51 -5231 137 1138 G15 -6211 254 1198 | G135 7171 254
1019 S110 -4287 | 254 1079 S50 -5247 254 1139 G17 -6227 137 1199 | G137 -7187 137
1020 5109 -4303 | 137 1080 549 -5263 137 1140 G19 -6243 254 1200| G139 -7203 254
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No. Pad name X Y No. Pad name X Y
1201 G141 -7219 137 1261 G261 -8179 137
1202 G143 -7235 254 1262 G263 -8195 254
1203 G145 -7251 137 1263 G265 -8211 137
1204 G147 -7267 254 1264 G267 -8227 254
1205 G149 -7283 137 1265 G269 -8243 137
1206 G151 -7299 254 1266 G271 -8259 254
1207 G153 -7315 137 1267 G273 -8275 137
1208 G155 -7331 254 1268 G275 -8291 254
1209 G157 -7347 137 1269 G277 -8307 137
1210 G159 -7363 254 1270 G279 -8323 254
1211 G161 -7379 137 1271 G281 -8339 137
1212 G163 -7395 254 1272 G283 -8355 254
1213 G165 -7411 137 1273 G285 -8371 137
1214 G167 -7427 254 1274 G287 -8387 254
1215 G169 -7443 137 1275 G289 -8403 137
1216 G171 -7459 254 1276 G291 -8419 254
1217 G173 -7475 137 1277 G293 -8435 137
1218 G175 -7491 254 1278 G295 -8451 254
1219 G177 -7507 137 1279 G297 -8467 137
1220 G179 -7523 254 1280 G299 -8483 254
1221 G181 -7539 137 1281 G301 -8499 137
1222 G183 -7555 254 1282 G303 -8515 254
1223 G185 -7571 137 1283 G305 -8531 137
1224 G187 -7587 254 1284 G307 -8547 254
1225 G189 -7603 137 1285 G309 -8563 137
1226 G191 -7619 254 1286 G311 -8579 254
1227 G193 -7635 137 1287 G313 -8595 137
1228 G195 -7651 254 1288 G315 -8611 254
1229 G197 -7667 137 1289 G317 -8627 137
1230 G199 -7683 254 1290 G319 -8643 254
1231 G201 -7699 137 1291 | DUMMY37 | -8659 137
1232 G203 -7715 254
1233 G205 -7731 137 Alignment mark X Y
1234 G207 -7747 254 Al -8751 | 2145
1235 G209 -7763 137 A2 8751 2145
1236 G211 -7779 254
1237 G213 -7795 137
1238 G215 -7811 254
1239 G217 -7827 137
1240 G219 -7843 254
1241 G221 -7859 137
1242 G223 -7875 254
1243 G225 -7891 137
1244 G227 -7907 254
1245 G229 -7923 137
1246 G231 -7939 254
1247 G233 -7955 137
1248 G235 -7971 254
1249 G237 -7987 137
1250 G239 -8003 254
1251 G241 -8019 137
1252 G243 -8035 254
1253 G245 -8051 137
1254 G247 -8067 254
1255 G249 -8083 137
1256 G251 -8099 254
1257 G253 -8115 137
1258 G255 -8131 254
1259 G257 -8147 137
1260 G259 -8163 254
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3.5 Bump Size
Input PAD
.
50X120 70um
16um “19um
Output PAD nihkia B 4
16X98 ( .......... »
32um
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3.6 Alignment Mark

HX8347-B
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Himax Confidential -P.23-
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. December, 2009

For Only



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

DATA SHEET Preliminary VO1

4. Interface

The HX8347-B has a system interface circuit for register command/GRAM data transferring,
and a RGB interface circuit for display data transferring during animated display. The system
interface circuit uses data bus pins (DB17-0). Since the data bus pins (DB17-0) can be used
as input in RGB interface circuit, the HX8347-B shows animated display with less wiring.

System interface can be used to access internal command and internal 18-bit/pixel GRAM.
The RGB interface, the display data is written into the GRAM through the control signals of
DE, VSYNC, HSYNC, DOTCLK and data bus DB[17:0].

The HX8347-B also has VSYNC interface. In VSYNC interface mode, the internal display
timing is synchronized with the frame synchronization sign (VSYNC). The VSYNC interface
mode enables to display the moving picture display through the system interface. In this case,
there are some constraints of speed and method to write data to the internal RAM.
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4.1 System Interface Circuit

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

Data Bus use
IM3|IM2 [IM1{IMO Interface e GRAM
0 0 0 0 [8080 MCU 16-bit parallel type | D7-D0 D15-D0: 16-bit data
0 0 0 1 |8080 MCU 8-bit parallel type | D7-D0 D7-D0: 8-hit data
0 0 1 0 |8080 MCU 16-bits Parallel D8-D1 D17-10, D8-D1: 16-bit data
0 0 1 1 |8080 MCU 8-bits Parallel D17-D10 D17-D10: 8-bits Data
0 1 0 | ID |3-wire 24-bits Serial interface SDI, SDO
0 1 1 0 |3-wire 9-bits Serial interface SDI
0 1 1 1 |4-wire Serial interface SDI
1 0 0 0 [8080 MCU 18-bit parallel type | D7-D0 D17-D0: 18-bit data
1 0 0 1 |8080 MCU 9-bit parallel type | D7-D0 D8-D0: 9-bit data
1 0 1 0 |8080 MCU 18-bits Parallel D8-D1 D17-D0: 18-bits Data
1 0 1 1 |8080 MCU 9-bits Parallel D17-D10 D17-D9: 9-bits Data
Other Setting Setting Invalid

Table 4.1: Input Bus Format Selection of System Interface Circuit

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

Furthermore, there are two 18-bit bus control registers used to temporarily store the data
written to or read from the GRAM. When the data is written into the GRAM from the MPU, it is
first written into the write-data latch and then automatically written into the GRAM by internal
operation. Data is read through the read-data latch when reading from the GRAM. Therefore,
the first read data operation is invalid and the following read data operations are valid.
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The input / output data from data pins (DB17-0) and signal operation of the 180 series parallel

bus interface are listed in Table 4.2.

Operations NWR SCL NRD DNC
Writes Indexes into IR 0 1 0
Reads internal status 1 0 0
Writes command into register or data into GRAM 0 1 1
Reads command from register or data from GRAM 1 0 1

Table 4.2: Data Pin Function for 180 Series CPU
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180 18-/16- bits System interface timin
Write to the register

NCS
DNC

NRD

NWR_SCL
DB[B:0] D< "index" write to index register >< Command write to the register><
Read the register

NCS |
DNC

NRD |
NWR_SCL ||

DB[B:0] 3< "index" write to index register ><Command read from the registe><

180 8-/9- bits System interface timin,
Write to the register

NCS _| [
DNC ]

NRD

NWR_SCL || | L] L]

DBI[B:0] >< 00 X::ﬂg:rg“q':;?e‘? e bt ><
Read the register

NCS ] |
DNC |
NRD | L
NWR_SCL | ] ||

] "index" write to Read index Read index
DB[B:0] 00 index register "\ high byte data /N Low byte data_><

Figure 4.1: Register Read/Write Timing in Parallel Bus System Interface (for 180 Series MPU)
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180 18-/16-bit System Bus Interface timing
Write to the graphic RAM

NCS _|

DNC

NRD

MG I O O o O B O N N

DBI[B:0] X "22"h X1st write dataX 2nd write data X 3rd write data X 4th write data X 5th write data X

X

Read the graphic RAM

NCS ]

DNC

NRD I_, I_, I_, I_, I_,

NWR_SCL
1st read data 2nd read read 3rd read data

pBE:0] ) 22" h ) () () ) {)

Dummy Read Data

180 9-/8-bit System Bus Interface timing
Write to the graphic RAM

NCS _|

LI
D__

DNC

NRD

s e I I e I e B e B e M M

DB[B:0] X 00h X 22h l 1st write dataX 2nd write data X 3rd write data X 4th write data X 5th write data X

X

nth pixel (n+1)th pixel

Read the graphic RAM

NCS —|

DNC

NRD LU L L] L] L]

LI

NWR_SCL |_| |_|

1st read data 2nd read read 3rd read data 4th read data

DBI[B:0] X oon )(22h X X —— r— D D——D—D—
~___ 7

Dummy Read Data - :
nth pixel (n+1)th pixel

Figure 4.2: GRAM Read/Write Timing in Parallel Bus Sy  stem Interface (for I80 Series MPU)
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Table 4.3: 8-Bits Parallel Interface

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

type | GRAM Write Table

- Parallel 8-Bits Bus Interface type | (IM3,IM2,IM1,IM0="0001")
Register |DB17|DB16|DB15|DB14|DB13|DB12|DB11|DB10| DBY | DB8 | DB7 | DB6 | DBS | DB4 | DB3 | DB2 | DB1 | DBO Command
TRI DFM X X X X X X X X X X 0 0 1 0 22H
0 X X X X X X X X X X X §5K—COIor
x | x| x| x| x | x| x| x| x| x (1-pixel/ 2-bytes)
X X X X X X X X X X
1 X x | x | x| x [ x| x| x| x| x| x AT
(1-pixel/ 3bytes)
X X X X X X X X X X

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

Table 4.4: 16-Bits Parallel Interface

type | GRAM Write Set Table

Register DB17|DB16|DB15|DB14|DB13|DB12|DB11|DB10| DBY | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO Command
TRI DFM | x X X X X X X X X X 0 0 1 0 0 0 1 0 22H
0 X X X 65K-Color
X X
1 0 e T T T T T T I B I R 262K-Color
AT (- (2-pixels/ 3bytes)
X X
X X
1 1 T 262K-Color (16+2)

Table 4.5: 9-Bits Parallel Interface

- Parallel 18-Bits Bus Interface type | (IM3,IM2,IM1,IM0="1000")

type | Set GRAM Write Table

Register D17 | D16 | D15 | D14 | D13 | D12 | D11 | D10 | D9 D8 D7 D6 D5 D4 D3 D2 D1 DO Register
TRI DFM X X X X X X X X X X 0 0 1 0 22H
X X X X X X X X X X X 2_62K—COI0r
x | x | x x | x | x| x| x | x (1-pixels/ 2bytes)

Register DB17(DB16({DB15|DB14|DB13|DB12(DB11|DB10| DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO Register
TRI DFM X X X X X X X X X X 0 0 1 0 0 0 1 0 22H
X X 262K-Color
Table 4.6: 18-Bits Parallel Interface type | GRAM Write Set Table
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- Parallel 8-Bits Bus Interface typell (IM3,IM2,IM1,IM0="0011")

Register DB17(DB16|DB15|DB14(DB13|DB12|DB11|{DB10} DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO Command
TRI | DFM| O 0 1 0 0 0 1 0 X X X X X X X X X X 22H
0 X X X X X X X X X X X 65K-Color
x | x| x| x| x| x| x| x | x | x |(@-pixels/ 2-bytes)
X X X X X X X X X X
1 0 262K-Color
X X X X X X X X X X (2+8+8)
X X X X X X X X X X
X X X X X X X X X X
1 1 " " 262K-Color
X X X X X X X X (6+6+6)
X X X X X X X X X X X
Table 4.7: 8-Bits Parallel Interface type Il GRAM Write Table
- Parallel 16-Bits Bus Interface typell (IM3,IM2,IM1,IM0="0010")
Register DB17|DB16(DB15|DB14|DB13|DB12|DB11|({DB10} DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO Command
TRI | DFM 22H
0 X 65K-Color
1 0 262K-Color (16+2)
1 1 262K-Color (2+16)
Table 4.8: 16-Bits Parallel Interface type Il GRAM Write Set Table
- Parallel 9-Bits Bus Interface typell (IM3,IM2,IM1,IM0="1011")
Register D17 | D16 | D15 | D14 | D13 | D12 | D11 | D10 | D9 D8 D7 D6 D5 D4 D3 D2 D1 DO Register
TRI | DEM | O 0 1 0 0 0 1 0 X X X X X X X X X X 22H

X X X X X X X X X X X 262K-Color
X x | x| x| x| x| x| x | x | (2-pixels/ 2bytes)

Table 4.9: 9-Bits Parallel Interface type Il Set GRAM Write Table

- Parallel 18-Bits Bus Interface typell (IM3,IM2,IM1,IM0="1010")

Register DB17|DB16|DB15|DB14|DB13(DB12(DB11|(DB10| DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO Register
TRI DFM X X X X X X X X X 0 0 1 0 0 0 1 0 X 22H

Table 4.10: 18-Bits Parallel Interface type || GRAM Write Set Table
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The 180-system 18-bit parallel bus interface type | in command-parameter interface mode can
be used by setting external pins “IM3, IM2, IM1, IMO” pins to “1000". And the 180-system 18-bit
parallel bus interface type Il in command-parameter interface mode can be used by setting
“IM3, IM2, IM1, and IMOQ”pins t0“1010". Figure 4.3 is the example of interface with 180
microcomputer system interface.

MPU

YV V.V VYV VY

Transfer
Order

Input Data Bus

GRAM Data

NCS
DNC
NRD

NWR_SCL
DB17-0

HX8347-B

Figure 4.3: Example of 180- System 18-bit Parallel Bus Interface

1

18-bit Data

DB

DB
16

DB
15

DB

DB
13

DB

DB
10

DB
9
G
3

DB
8
G
2

_ole—<3
oc.')<—0>g

262,144 Colors are avaliable

Figure 4.4: Input Data Bus and GRAM Data Mapping in 18-Bit Bus System Interface with 18 Bit-Data
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16-bit Parallel Bus System Interface
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The 180-system 16-bit parallel bus interface type | in command-parameter interface mode
can be used by setting external pins “IM3, IM2, IM1, IMO” pins to “0000”. And 180-system
16-bit parallel bus interface type Il in command-parameter interface mode can be used by
setting “IM3, IM2, IM1, and IMO”pins t0“0010". Figure 4.5 is the example of type | interface
with 180 microcomputer system interface. And Figure 4.6 is the example of type Il interface

with 180 microcomputer system interface.

MPU

A 4

A A 4

A

A 4

A

NCS
DNC_SCL

NRD
NWR_SCL
DB15-0

HX8347-B

DB17-16

Figure 4.5: Example of 180 system 16-bit parallel bus interface type |

MPU

A 4

4

N

NCS
DNC SCL

NRD
NWR_SCL
DB17-DB10
DB8-DB1

DB9
DBO

HX8347-B

Figure 4.6: Example of 180 systerﬁ 16-bit parallel bus interface type |

Transfer 1
Order
16-bit Data
pB| pB| pe| De[ DB pB| pB| pB[ bB[ DB[ DB[ DB[ DB[ DB[ DB[ DB
Input Data Bus | 15| 14 [ 13 | 12 | 11 10lolsl|7]lels5]al3]l2]1]o0
IVVVV*lllllliVVVV‘
" PREERE

65,536 Colors are avaliable

Figure 4.7: Input data bus and GRAM data mapping in 16-bit bus system interface with 16-bit-data
input (TRl ='0"and “IM3, IM2, IM1, IM0"="0000")
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Ti f r
ransfer
Order 1 l2
16-bit Data 16-bit Data
Input Data| DB| DB |DB |DB |DB |DB DB |DB |DB |DB |DB |DB DB|DB|DB |DB |DB |DB | DB |DB |DB |DB |DB |DB
P 15114 113 112 |11 |10 716|543 ]2 15114 113 112 |11 |10 71651413 ]2

N ¥

G5|G4 |G3 |G2 | G1| GO

GRAM DatL

| 262, 144 colors are available

Figure 4.8: Input data bus and GRAM data mapping in 16-bit bus system interface with 18 bit-data
input (TRI ='1", DFM = ‘0" and “IM3, IM2, IM1, IM0"="0000")

Transfer 1 2
Order R
16-bit Data Data

DBl DB| DB| DB| DB| DB| DB
413|2)|]1]J0]11]60

l

G
0

262,144 Colors are avaliable

DB
8

DB
7

SE

413

Figure 4.9: Input data bus and GRAM data mapping in 16-bit bus system interface with 18(16+2)
bit-data input (TRI = ‘1", DFM = ‘1’ and “IM3, IM2, IM1, IM0"="0000")

EEEEEEEEEEE
Input Data Bus | 15 | 14| 13| 12| 11| 10

GRAM Data

015)4—08
NG)<—C»8
—lG)<—o18

Transfer 1
Order
16-bit Data
DB| DB| DB| DB| DB| DB| DB| DB| DB| DB| DB| DB| DB| DB| DB| DB|
Input Data Bus 17116 | 15| 14| 13 121111 101 8 | 7| 6 | 5| 4 312 1
YYVvVYyY ¢ YYVYVYYVYY I YYyvVvy ¢
GHHEEH

65,536 Colors are avaliable

Figure 4.10: Input Data Bus and GRAM Data Mapping in 16-Bit Bus System Interface with 16 Bit-Data
Input (TRl = 0 and “IM3, IM2, IM1, IM0"="0010")

Transfer 1 2
Order R
16-bit Data Data

DBl DB| DB| DB| DB| DB| DB
51413211 171 16

l

G
0

262,144 Colors are avaliable

Figure 4.11: Input Data Bus and GRAM Data Mapping in 16-Bit Bus System Interface with 18(16+2)
Bit-Data Input (TRI = ‘1, DFM = ‘0" and “IM3, IM2, IM1, IM0"="0010")
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1 2
2-bit .
Data 16-bit Data
DB| DB] DB| DB| DB| DB| DB| DB| DB| DB DB| DB| DBl DB| DB| DB| DB
2111|1716 |15 14|13 ]| 12| 11] 10 7161514 ]312]1

1111

G
0

262,144 Colors are avaliable

Figure 4.12 Input Data Bus and GRAM Data Mapping in 16-Bit Bus System Interface with 18(2+16)

Bit-Data Input (TRI = ‘1", DFM = ‘1" and “IM3, IM2, IM1, IM0"="0010")
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9-bit Parallel Bus System Interface

The 180-system 9-bit parallel bus interface type | in command-parameter interface mode can
be used by setting external pins “IM3, IM2, IM1, IMO” pins to “1001”". And 180-system 9-bit
parallel bus interface type Il in command-parameter interface mode can be used by setting
“IM3, IM2, IM1, and IMO”pins t0“1011". Figure 4.15 is the example of type | interface with 180
microcomputer system interface. And Figure 4.16 is the example of type Il interface with 180
microcomputer system interface.

NCS
DNC_SCL

NRD

NwWR scL  HX8347-B

DBS -0
IﬁL. DB17-9
9

Figure 4.13: Example of 180 system 9-bit parallel bus interface type |

MPU

YV V..V V¥V Y

A

NCS
DNC SCL

RW_NRD
NWR_SCL HX8347-B
4 > DB17-DB10
8 DBY

/__J DB1~DBS
DBO

A\ AN 4

W__ N

MPU

A
I~

N
v

Figure 4.14: Example of 180 syste_m 9-bit parallel bus interface type Il
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Transfer Order 1 2
9-bit Data 9-bit Data
Input Data Bus | DB| DB| DB DB [ DB DB pB| pB| DB | DB| DB| DB pB| DH DB | DB| DB DB
8 7] 6] 5 4 3 2 1 0 8 7 6 5| 4] 3 2 1 0

262,144 Colors are available

Figure 4.15: Input data bus and GRAM data mapping in 9-bit bus system interface with 18-bit-data
input (“IM3, IM2, IM1, IM0"="1001")

Transfer Order 1 2
9-bit Data 9-bit Data
Input Data Bus | DB[ DB| DH DB[DB| DB pB[ DB DB | DB| DB| DB
17| 16| 15| 14| 13| 12 11]1 10| 9 | 17| 16| 15

GRAM Data

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

262,144 Colors are available

Figure 4.16 Input Data Bus and GRAM Data Mapping in 9-Bit Bus System Interface with 18 Bit-Data
Input (“IM3, IM2, IM1, IM0"="1011")
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8-bit Parallel Bus System Interface

The 180-system 8-bit parallel bus interface type | in command-parameter interface mode can
be used by setting external pins “IM3, IM2, IM1, IMO” pins to “0001”". And 180-system 8-bit
parallel bus interface type Il in command-parameter interface mode can be used by setting
“IM3, IM2, IM1, and IMO”pins t0“0011". Figure 4.19 is the example of type | interface with 180
microcomputer system interface. And Figure 4.20 is the example of type Il interface with 180
microcomputer system interface.

NCS
DNC_SCL
NRD

Nwr scL HX8347-B
DB7-0

I_/_‘ DB17-8
10

Figure 4.17: Example of 180 system_8—bit parallel bus interface type |

MPU

A

YV V.V Vv VY

> NCS
» DNC.SCL

MPU » NRD

» n\wr_scL  HX8347-B
« va » DB17-DB10
8
I_/_. DB9-DBO
10

Figure 4.18: Example of 180 system_8-bit parallel bus interface type Il

Transfer Order 1 2
8-bit Data 8-bit Data
Input Data Bus | DB| DB| DB| DB| DB pB | DB | DB| DB| DB| DB pB| DB| DB| DB DB
7|1 6 5 41 3 2 1 0] 7 6 5 4 3| 2 1 0
GRAM Data G5|G4|G3|G2|aGl|co

65,536 Colors are available
Figure 4.19: Input data bus and GRAM data mapping in 8-bit bus system interface with 16-bit-data
input (TRI ='0"and “IM3, IM2, IM1, IM0"="0001")

Transfer Order 1 2 3
6-bit Data 6-bit Data 6-bit Data
D|D|D|D|D}]D D|D|D|D|D]|D D|D|D|D|D]D
B7|B6|B5|B4|B3|B2 B7|B6|B5|B4|B3|B2 B7|B6|B5|B4|B3|B2
GRAM Data G5|1G4|G3|G2|G1| GO

262,144 Colors are available
Figure 4.20: Input data bus and GRAM data mapping in 8-bit bus system interface with 18-bit-data
input (TRI =1’ and “IM3, IM2, IM1, IM0"="0001)
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GRAM Data

Transfer Order

1 2
8-bit Data 8-bit Data
DB| DB| DB| DB| DB DB | DB| DB| DB| DB| DB DB| DB| DB| DB| DB
17| 16| 15| 14| 13 12| 11| 10| 17| 16| 15 14| 13| 12| 11| 10
G5|G4|G3|G2|G1|Go

65,536 Colors are available

Figure 4.21: Input Data Bus and GRAM Data Mapping in 8-Bit Bus System Interface with 16 Bit-Data
Input (TRI = ‘0" and “IM3, IM2, IM1, IM0"="0011")

Transfer Order

1 2
6-bit Data 6-bit Data
DB| DB| DB| DB| DB | DB DB| DB| DB| DB| DB| DB
171 16| 15| 14| 13| 12 17 16| 15| 14| 13| 12

GRAM Data
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1 2 3
2-bit Data 8-bit Data 8-bit Data
DB| DB DB| DB |DB| DB| DB|DB| DB| DB DB| DB |DB|DB|DB|DB|DB| DB
11| 10 17|16 |15 14| 13| 12| 11| 10 17|16 |15 14| 13| 12| 11| 10

262,144 Colors are available

Figure 4.22: Input Data Bus and GRAM Data Mapping in 8-Bit Bus System Interface with 18 Bit-Data
Input (TRI = 1", DFM = ‘0" and “IM3, IM2, IM1, IM0"="0011")
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6-bit Data

DB
17

DB| DB| DB
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262,144 Colors are available

Figure 4.23: Input Data Bus and GRAM Data Mapping in 8-Bit Bus System Interface with 18 Bit-Data
Input (TRI=*1’, DFM =‘1"and “IM3, IM2, IM1, IM0"="0011")
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MCU Data Color Coding for RAM data Read

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

liminary VO1

Register DB17|(DB16|DB15|DB14(DB13|DB12|DB11(DB10| DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO Command
TRl | DFM X X X X X X X X X X 0 0 1 0 0 0 1 0 22H
X X X X X X X X X X X X X X X X X X Dummy Read
0 X X X X X X X X X X X X X X X X X X X Dummy Read
X X X X X X X X X X G5 | G4 | G3 65K-Color
x | x| x| x| x| x| x| x| x| x |[G2]| Gl | GO (1-pixel/ 2-bytes)
X X X X X X X X X X X X X X X X X X Dummy Read
X X X X X X X X X X X X X X X X X X Dummy Read
1 « X X X X X X X X X X X X Dummy Read
X X X X X X X X X X X X
o o o o o o [ [ [ TR EE P
X X X X X X X X X X X X
Table 4.11: 8-bit parallel interface type | GRAM read table
- Parallel 16-Bit Bus Interface type | (IM3,IM2,IM1,IM0="0000")
Register DB17(DB16]DB15|DB14(DB13|DB12|DB11|(DB10( DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO Command
TRl | DEM | x X X X X X X X X X 0 0 1 0 0 0 1 0 22H
0 X X X X X X X X X X X X X X X X X X X Dummy Read
| SRR RNRDN G5 | o+ | 3 | 2 | o1 | o |18 EM|Ba IR EN| csk-colo
X X X X X X X X X X X X X X X X X X Dummy Read
X X X X X X X X X Dummy Read
1 0 X X X X X X X X X Dummy Read
X X X X |G5|G4|G3|G2|G1l|GO| x X
262K-Color
X x | G5 | G4 | G3 | G2 |Gl |GO| x X X X
X X X X X X X X X X X X X |[Dummy Read
1 1 X X X X X X X X X X X X x |[Dummy Read
x | x G5 |Ga|G3|G2|G1|Go HZGZK—COIW (16+2)
X X X X X X X X X X X X X X X X

Table 4.12: 16-bit parallel interface type | GRAM read table

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

Register D17 | D16 | D15 | D14 | D13 (D12 [ D11 (D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Register
Command X X | x X | x X X X | x x | 0| o0 o|lo|O0]| 1|0 22H
X X X X X X X X X X X X Dummy Read
Read X X X X X X X X X X X X Dummy Read
DataFormat [ x | x | x | x | x | x | x [ x | x G5 | G4 | G3 262K-Color
x | x| x| x| x| x| x| x| x |G2[6G1| G0 (1-pixel/ 2bytes)
Table 4.13: 9-bit parallel interface type | GRAM read table
- Parallel 18-Bit Bus Interface type | (IM3,IM2,IM1,IM0="1000")
Register D17 | D16 | D15 | D14 [ D13 | D12 [ D11 [D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Register
Command x | x | x| x| x| x| x| x x|]ojJo]1]lo]o|o|1]o0 22H
Read X X X X X X X X X X X X X X X X X Dummy Read
Data Format G5| G4 | G3 | G2 | GL| GO | B5 | B4 | B3 |B2|BL|B0O| 262K-Color
Table 4.14: 18-bit parallel interface type | GRAM read table
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- Parallel 8-Bits Bus Interface (IM3,IM2,IM1,IM0="0011")

Register |DB17|DB16|DB15|DB14|DB13|DB12|DB11|DB10] DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO Command
Command 0 0 1 0 0 0 1 0 X X X X X X X X X X 22H
DB17|DB16|DB15|DB14|DB13|DB12|DB11|DB10| DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO Color
X X X X X X X X X X X X X X X X X X Dummy Read
Read
Data Format L% X X X X X X X X X X X X X X X X X Dummy Read
G5 | G4 | G3| « X X X X X X X X X 65K-Color
G2 | G1 | GO X X X X X X X X X X
Table 4.15: 8-Bits Parallel Interface type Il GRAM Read Table
- Parallel 16-Bits Bus Interface (IM3,IM2,IM1,IM0="0010")
Register |DB17|DB16|DB15|DB14|DB13|DB12|DB11|DB10] DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO Command
Command | x | x | x [ x [ x [ x [ x [ x| x]Jo]Jo|1[o]lof]o|]1]o0]«x 22H
Read DB17|DB16|DB15|DB14|DB13|DB12|DB11|DB10| DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO Color
eal
Data Format L% X X X X X X X X X X X X X X X X X Dummy Read

Table 4.16: 16-Bits Parallel Interface type Il GRAM Read Table

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

Register D17 | D16 | D15 | D14 | D13 | D12 | D11 | D10 | D9 D8 D7 D6 D5 D4 D3 D2 D1 DO Register
Command olo|1]o0o]0]oO 1| 0 | x X x | x X X X X x | X 22H
D17 | D16 | D15 [ D14 | D13 (D12 | D11 |D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Color
X X X X X X X X X X X X X X X X X X Dummy Read
R X X X X X X X X X X X X D Read
Data Eormat X X X X X X ummy Real
G5 | G4 | G3 | x X X X X X X X X 262K-Color
G2 | Gl | GO X X | x X X X X X x | (1-pixels/ 2bytes)

Table 4.17: 9-Bits Parallel Interface type Il GRAM Read Table

- Parallel 18-Bits Bus Interface (IM3,IM2,IM1,IM0="1010")

Register D17 | D16 | D15 | D14 | D13 | D12 | D11 | D10 | D9 D8 D7 D6 D5 D4 D3 D2 D1 DO Register
Command x | x | x| x| x| x| x| x| x|o0o]o|]1]o|]o0o|]o0o]|1]|O0] x 22H
D17 | D16 | D15 | D14 | D13 | D12 | D11 | D10 | D9 D8 D7 D6 D5 D4 D3 D2 D1 DO Color
Read
Data Format X X X X X X X X X X X X X X X X X X Dummy Read

Table 4.18: 18-Bits Parallel Interface type Il GRAM Read Table
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4.1.3 Serial Bus System Interface

The HX8347-B supports three kinds’ serial bus interface in register-content mode by setting
external pins “IM2, IM1,IMQ” pins to “10x” 3-wire 24-bits serial interface and “IM2, IM1,IMO” pins
to “110” 3-wire 9-bits serial interface and “IM2, IM1,IMO” pins to “111” 4-wire 8-bits serial
interface. The serial bus system interface mode is enabled through the chip select line (NCS),
and it is accessed via a control consisting of the serial input data (SDI), and the serial transfer
clock signal (NWR_SCL).

4.1.3.1 3-wire serial interface

As the chip select signal (NCS) goes low, the start byte needs to be transferred first. The start
byte is made up of 6-bit bus device identification code; register select (RS) bit and read/write
operation (RW) bit. The five upper bits of 6-bit bus device identification code must be set to
“011107, and the least significant bit of the identification code must be set as the external pin
IMO input as “ID".

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

RS R/W Function
0 0 Set index register
1 0 Writes Instruction or GRAM data
1 1 Reads command or GRAM read

Table 4.19: The Function of RS and R/W Bit Bus

Serial Data Input|D15|D14|D13 D12 | D11 | D10 | D9 | | | | | | | | D2 | | |
A A A A

Register Data |IB15|IB14|IB13|IB12|IB11 |IB10| IB9 | IB8 | | 1B7 | 1B6 | IB5 | B4 | B3 | B2 | I1B1 | IBO |

Figure 4.24: Index Register Read/Write Timing in 3-wire Serial Bus System Interface
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A)Basic Timing Transfer Format through Clock-Synchronized Serial Data Transfer Interface

1 2 3 4 5 6 7 8 9 10 " 12 13 14 15 16 17 18 19 20 21 22 23 24
SCL A
(Input)
—
NCS V] Start
H H
H H
H H
H H
i i
! !
[
SDI
(input) \< Device ID code X A @ D15
Device ID code —)' J
Start byte 'I1 Index register set, instructions, RAM data write
SDO
(Output)

;

i—— Status read, instruction read, RAM data read
B)Timing of Consecutive Data-write through Clock-synchronized Serial Data Transfer Interface
1 2 —————— 7 O P e — 16 17 18— — = ————— U B —m—m——————— 32
SCL
(Input)
—_ i H
nes | |f S End ¢
H H i i
i 1 i l
H H H H
i i i H
R S
| S— " [ i
SDI Start byte Instruction 1 Instruction 1 Instruction2
(Input) upper byte lower byte upper byte
»
*The first byte after the start byte is always the upper byte Instruction1:execution time
C) Timing Format of GRAM-Data Read
SCL
(Input)
P v pmmmee -
NCS—?_ EStarl End E _E_
i H i H
1 | 1 |
H H H H
i | 1 H
H | : i
Lo T
SDI Start
(Input) byte
SDO Dummy Dummy Dummy Dummy Dummy RAM read RAM read
(Output) read 1 read 2 read 3 read 4 read 5 Upper byte Lower byte
Note: A RAM data read operation follows 5-byte dummy read operations.
D) Timing Format of Status Read/ Instruction Read
SCL
(Input)
Start "
End | i
NCS ' i
i H
1 |
H H
1 H
— [t |
SDI Start byte |
(Input)
Status read Status read
(ﬁg(u)l) | Dummy read 1 | | upper byte | | lower byte

Note: One byte of the read data after the start byte are invalid. The HX8347-B starts to read the correct status or instruction data from the second byte

Figure 4.25: Index Register Read/Write Timing in 3-wi
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A)16-bit Data Transfer Timing Format in Serial Bus Interface for GRAM write ( TRI= 0)

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
NWR_SCL
=) Start End [T
NCS G| |
L i
L=t
| R >l G >l B N
[« <€ gD 1
SSEENEEKTTTE OC0 000000680080 000a
Device ID code L - ;l
’ Start byte w \ .

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

18-pits}

A
Frame |
Memory G ¢ G3
. 1 | I._-
1 1 1

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

=i S End=
W | tart r’—if
LU i
L#}L—)’(—BA
e I "I RS @@@ﬁ@@@@@@@@@@@ﬂ@
!‘ Device ID code ! ) R

Start byte i 1

18-bits

i ' i
Frame | == e
Memow
1 1 1 1

Figure 4.26: Data Write Timing in 3-wire Serial Bus System Interface

4.1.3.2 4-wire serial interface

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

data transmission.
4-Wire Serial Peripheral Interface Protocol

DNC_SCL (j lK
NCS ﬁ\ !/ h

|
NWR_SCM'—:M
| | J |
spl __)D7)(D6 X(D5 X(D4 XD3 XD2 Xb1 XD0 X7 X D7){ D6 X D5 X D4 D3X D2 D1)( DO )
v 1

Command Parameter

NCS can be "H" between
Command and parameter

|
=

Figure 4.27: Index Register Write Timing in 4-wire Serial Bus System Interface
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16-bit Data Transfer Timing Format in 4-wire Serial Bus Interface for GRAM write ( TRI=0)

e inininininiginininininininininil
SDI (G15X G14X G13X G12X G11XG10)

16-bit

4

65K data mapping (16-bit to 18 bit)

18-bit
GRAM

18-bit Data Transfer Timing Format in 4-wire Serial Bus Interface for GRAM write ( TRI= 1)

NWR_SCL

SDI

(X XCI5KG14XCIXCIKETI(EI0X X ) X

|
Figure 4.28: Data Write Timing in 4-wire Serial Bus System Interface

4.1.3.3 3-wire serial interface

Serial data must be input to SDA in the sequence D/NC, D7 to DO. The HX8347-B reads the
SDA data at the rising edge of SCL signal. The first bit of serial data D/NC is data/command flag.
When D/NC ="1", D7 to DO bits are GRAM data or command parameters. When D/NC ="0" D7
to DO bits are commands.

SCL is not a continuous clock and it can be stopped by the host MCU when SCL is low or high
after a rising edge of SCL for DO in the writing mode.

3-Wire Serial Peripheral Interface Data Format

When D/NC ="0", transmission byte (TB) must be a command
When D/NC ="1", transmission byte (TB) must be a command parameters or GRAM data

B

. u-'k IR
& H'-.

‘MSB LSB
| oine [ D7 [ D6 [ D5 [ D4 | D3| D2|D1|Do]|

S D N = E D D - A D

Figure 4.29: Serial Peripheral Interface Data Format
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Write operation in serial peripheral interface

The host MCU drives the NCSpin low and starts by setting the D/CX-bit on SDA. The bit is read
by the display on the first rising edge of SCL. On the next falling edge of SCL the MSB data bit
(D7) is set on SDA by the MCU. On the next falling edge of SCL the next bit (D6) is set on SDA.
This continues until all 8 Data bits have been transmitted as shown in Figure 4.30 and Figure

4.31.
8-bit 8-bit Data 8-bit Data 8-bit - 8-bit Data . 8-bit Data
Command 1 I High byte . Low byte > Command 2 ' High byte ' Low byte

3-Wire Serial Peripheral Interface Protocol

(SY_X B }:( D B XP)
i [

I
NCS | | !
I
scL 44JTJTJTJTJTjTj1jTJlej1j1j1j1j1j1j1flflflf
D7 (D6 X D5 X D4 X D3) D2 X D1 DO D5 X D4 X D3 D1 X DO
_____ .>| v
Command ' ! Command / Parameter

NCS can be "H" between
Command and parameter

Figure 4.30: Serial Peripheral Interface Protocol in Command Write Operation

3-Wire Serial Peripheral Interface Protocol

CSKX T8
NCS || !—E i
scL mmm

L Xo X:X X1 X0X1X1X0 D7 D6 X D5 X D4 X D3 X D2 X D1 X DO X

Command GRAM Data

NCS can be "H" between
Command and parameter

D TB XP)
—

—r—— -

Figure 4.31: Serial Peripheral Interface Protocol in GRAM Write Operation
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Read operation in serial peripheral interface

When users need to read back the register or GRAM data, the register R66h must be set as “1”
first, and then write the register index to read back the register or GRAM data. The following
timing diagrams show examples to read back the register data.

NCS

scL
(Input
) mﬂﬂﬂﬂmﬂﬂﬂﬂﬂﬂm

SDA

D O 000000 C
. m@@@ﬂ@@@ﬁﬁﬂﬂ@@ﬂﬂ
(Output)

Status read, instruction read, RAM data read

NCS—‘ H H F
scL

(Input)

SDA

D 000 0000C
o m@@@ﬂ@@@ ﬂﬂﬂﬂ@ﬂﬂﬂ
(Output)

Status read, instruction read, RAM data read

Figure 4.32: Command Read Operation in Serial Peripheral Interface
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There are two types data format to write display data at Serial data bus Interface and it is as
same as 8-bit bus Interface.

S ipipinininininipinininSninipEpEpipi

son (1| I S5 13X 13X Xar2X GGl BN e e BT @

16-bit

A
65K data mapping (16-bit to 18 bit)

SDA

Figure 4.34: Write data for RGB 6-6-6-bits(262k colors) (TRI="1")
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4.2 Vsync Interface

The HX8347-B supports the VSYNC interface mode that executes the display operation by the
internal clocks. The internal clocks is generated from internal oscillators and synchronized with
the frame synchronization signal VSYNC. When the VSYNC interface mode is selected, the
interface display a moving picture through system interface with minimum modification that
re-writes display data to the internal GRAM in a high speed RAM function. The VSYNC interface
can be used by setting DM1-0=10 and RM=0.

VSYNC ——— B VSYNC
CSn—— P NCS
MPU A1 ————®»DN\C HX8347-B
WR# —P» NWR_SCL
RD# ——P» NRD
D17-0 <@——— DB17-0

18

Figure 4.35: VSYNC Interface to MPU

DM1 DMO Operation Mode
0 0 System interface
0 1 RGB interface
1 0 VSYNC interface
1 1 Ignore

Table 4.20: DIM Bit Set

When the HX8347-B is set up in VSYNC interface mode, the interface is used to display a
moving picture when writing data to GRAM in high speed with low power consumption.
Therefore, the VSYNC interface has some constraints in the internal clock and the RAM write
speed via the system interface. It requires GRAM write speed more than the minimum value that
system processed and calculated. The internal clock of VSYNC interfaces can be computed by
the following formula that used some parameters with FP, BP and display lines duration (NL):

Internal ocillator clock ( fosc)[Hz] = FrameFrequencyx[Display Lines(NL) + FP+BP] x RTN
x frequency fluctuation

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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The minimum speed for RAM can be computed by the following formula:

240x DisplayLines(NL) x f .

The Min. RAM Write Speed [Hz] = _ - —
[ Back Proch(BP) + DisplyLines(NL) — margin lines] x RTN

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. The calculated value is the theoretical value that
the HX8347-B start the RAM write operation must be taken into account. In other words, the
actual value of RAM write speed must be more than theoretical value that calculated from
forward formula by getting an internal oscillator clock (fosc) first.

An example of internal oscillator clock (fosc) and minimum speed for RAM writing set up in
VSYNC interface mode is as follows.

Example

Display size: 240RGB*320 lines
Lines of be used: 320 lines

FP: 2 lines (0010)

BP: 14 lines (1110)

Frequency fluctuation: 5 94
Frame frequency: 60Hz

Internal oscillator clock (fosc) [Hz] = 60 x [320 + 2 +14] x 16 x (1.05/0.95) = 354 kHz
The Min. RAM Write Speed [Hz] = 240 x 320 x 354k /{ [14 + 320 -2] x 16} = 5.11MHz

In this example, the minimum RAM write speed of VSYNC interface is 5.11MHz and then
necessary to setting enough or more on the falling edge of guarantees the completion write
operation before the HX8347-B initiate the display operation and make it possible to re-write the
display area set previously. Further, if the display area were different with the anterior example,
the calculated result and margin setting would be revised. For example, if the display area is
smaller than that, an extra will be created between the RAM write operation and display with
regard to each line.

When the HX8347-B make the transition with system interface mode and VSYNC interface
mode, the difference between that is the used of signal VSYNC for synchronization. Therefore,
both of them are used the internal oscillator to generate the reference clock. The Figure 4.36
illustrates the process of VSNC interface with internal clock and system interface with internal
clock mode transition, which is shown by setting register set.

Himax Confidential -P.49-
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. December, 2009

For Only



HX8347-B 2 Hi
240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver N mmax

DATA SHEET Preliminary VO1

System Interface Mode to VSYNC Interface Mode VSYNC Interface Mode to System Interface Modsg
System Interface Mode —
| Set AD15-0 | tion th h Display operation
: . operation throug — in synchronizaion
Display Ope.raﬂ.on in VSYNC interface Mode V\?Iith VSYNC
SetDM1-0 = 10, RM =0_ synchronization ¥
for VSYNC iterface mode with internal clocks Set DM1-0=00, RM=0 | .
*DM1-0, RM become for System interface mode DM1-0, RM becomg
enable after
| Set index register to R22h| ceorr]‘r?bII:tiE(')frtle(; f A _ completion of
. p | Wait more than 1 frame | — displaying 1frame
displaying 1 frame.
— ¢ Display operation in
synchronization
( Wait more than 1 frame ) ] System Interface Mode ~ —! with internal clocks]

Display operation in
synchronizaion with

Write data to RAM VSYNC
through VSYNC Interface

Operation through
VSYNC interface Mode

Note: input VSYNC before setting DM1-0, RM.

Figure 4.36: VSYNC Interface with Internal Clock and System Interface with Internal Clock
Mode Transition

When HX8347-B is set up on VSYNC interface mode, it would access RAM in high speed with
low power consumption for displaying a moving picture. But the partial display function, vertical
scroll function and interlaced scan function are invalidity functions in VSYNC interface mode.
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5.3 RGB Interface

The HX8347-B supports the RGB interface that display operations that executed in
synchronization with the frame synchronizing signal (VSYNC), line synchronizing signal
(HSYNC) and dot clock (DOTCLK). The display data are transferred in pixel unit via DB17-0 bits.
The RGB interface can be used by setting DM[1:0]="01" and RM =*“1" . In RGB interface mode,
with use of a window address function, enables to display data in a moving picture area and
makes it possible to transfer the display only by re-writing a screen with minimum data transfers.

When the HX8347-B set up in RGB interface mode, a BP starts on the falling edge of VSYNC
signal, which is made at the beginning by the display operation. Furthermore, the display
duration (NL4-0) mean the numbers of driving lines is the subsequent data of display operation.
And then the FP starts. The FP period would be continues until the next input of the VSYNC

signal.
General timing diagram in RGB interface is as follow:

A J Invisible Image
VBP = Timing information which can not see on display

= Blanking Area
DE = |ILI|

Visible Image
= Image which can see on the display
VP = Active Area

VDISP DE = "H"

i HBP HDISP { HFP |
e N

DE

o7-0) | J)00000000000000000000——

Figure 4.37: RGB Interface Circuit Input Timing Diagram

The data written to the internal GRAM were synchronized with DOTCLK inputs when DE is
setting low. Contrary to set DE high, the data written to the GRAM would be entered to the
process of using the system interface.
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Moving picture mode

HX8347-B has the RGB interface to display moving picture and incorporates GRAM to store
display data. The Figure 4.38 is shown the process of RAM access via the system interface with
rewriting still picture and then return to RGB interface while displaying a moving picture in RGB
interface mode.

YI'I @ E

09:08
2009/08/08 »G

Still picture area

Moving picture area

Updating screen | : Updating screen
VSYNC L L u g~ U i
ENABLE ; :
DB17-0 i i D
1 ,‘ E “-,//
/I ‘1 v 7N
\ J ) v Set
System interface Set S| set [| ser [|Set]) Uedendsperdeein || set || set flirto [}
R o R22 V RM=0 [ Jappisialf |IR1ef| " E2leses™ | |50l [Ru=1]| Ra o
<—> <
Updating moving Updating still picture area Updating moving

picture area picture area
Figure 4.38: Example of Update Still and Moving Picture

When set up in RGB interface mode, the used of high speed RAM write mode to write data to
the internal GRAM and GRAM address (AD15-0) is set in the address counter for every frame
on the falling edge of VSYNC. Furthermore, the FP period would be continues until the next
input of the VSYNC signal.
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When the HX8347-B make the transition with system interface mode and RGB interface
mode, the sequence of switching process must be following as Figure 4.39.

System interface mode

i}

\4
Set AD15-0

v

Set RGB interface mode*
(DM1-0=01, RM=1)

v

Set IR to R22h
(RAM Data Write)

v

[ Wait more than 1 frame

v

Write data
through RGB Interface

v

RGB Interface operation

System interface mode to RGB interface mode

System interface mode

* DM1-0, RM settings become
enabled after compretion of

displaying one frame

RGB Interface
operation
(Synchronized with

VSYNC, HSYNC, DOTCLK)

RGB interface mode to system interface mode

RGB Interface operation

'

Set system interface mode

(DM1-0=00, RM=0)

v

Wait more than 1 frame

v

System interface mode

RGB Interface mode

(Synchronized with VSYNC,
HSYNC, DOTCLK)
* DM1-0, RM settings become

enabled after compretion of
displaying one frame

Figure 4.39: Transition between System Interface Mode and RGB Interface Mode
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When operate in RGB interface and the RAM write data transfer through system interface, the

sequence of switching process must be follow as Figure 4.40.

Write data through RGB interface to
write data through system interface Write data through system interface
to write data through RGB interface
RGB interface opeartion
¢ Write data to RAM
Set DM[1:0]=01, RM=0 through system interface
Set AD15-0
Set AD15-0 T
¢ Set RGB interface mode
Set IR to R22h (DM1-0=01, RM=0)
(RAM Data Write) ¢
¢ Set IR to R22h
Write data to RAM (RAM data read)
through system interface v
v RGB interface opeartion
Figure 4.40: RAM Data Write Sequence through System Interface or RGB Interface during RGB

Interface Mode
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The HX8347-B supports 18-/16-/6-bit bus RGB interface by setting register RIM1-0 only
through the system interface.

D10 | D9 | D8 | D7 | D6
G4 | G3 | G2 | Gl | GO
G4 | G3 | G2

DO Bus width
16-bits data
18-bits data

6-bits data

18-bit bus RGB interface

RAM data Write

out |P[PD]PD] PO[ PO PD[PD[PD [ PD[PD[ PO[ PD| PO PD] PD[ PD] PO| PD

Put 117116|15|14|13| 12| 112|/10|9 | 8| 7| 6| 5| 4| 3| 2| 1| o

y A\ 4 y y y A\ 4 y A\ 4 y y A\ 4 Y A\ 4 y y y A\ 4 Y

W”Ct;‘;i"’,‘\;am R5| R4 |R3|R2|R1 | RO| 65| ca|cs |c2| 1| co|Bs | B4|B3 |B2 | B1| BO

262,144 colors available in18- bit RGB interface

Figure 4.41; Data Format for 18-bit Interface

16-bit bus RGB interface

RAM data Write

PD| PD| PD(PD|PD PD|PD |PD|PD|PD|PD|PD|PD|PD [PD | PD
Input |17 16|15| 1413 111101 9| 8| 7 6|5 43|21

GRAM i Y VY A4 Y Y VY Y_ VY A4 A 4 A4 Y A4 Y Y Y Y

‘(’j"gtt: R5|R4| R3|R2|R1|RO| G5| G4| G3| G2 |G1 |G0| B5|B4|B3| B2 | B1| BO

Figure 4.42: Data Format forl6-bit Interface

6-bit bus RGB interface

RAM data write

1st Transfer 2nd Transfer 3rd Transfer

PD|PD|PD| PD|PD| PD| PD| PD|PD |PD |PD| PD|PD |PD| PD|PD | PD | PD
INPUT 17116 | 15| 14| 13| 12| 17| 16|15 |14 | 13| 12|17 | 16| 15|14 | 13 | 12

HERRERNRNERRENENS

GRAM

write R5|R4 | R3| R2|R1 | RO| G5/ G4 | G3| G2|G1| GO |B5 (B4 | B3 |B2 | B1| BO

data

262,144 colors are available in 6-bit system interface.
Figure 4.43: Data Format for 6-bit Interface
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5. Functional Description

5.1 Display data GRAM mapping

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

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

address.

(00,000H | (00,0)H | (00,02)H | --------- (00,EC)H | (00,ED)H | (00,EE)H | (00,EF)H
(01,00)H | (01,01)H | (01,02)H | --------- (01,EC)H | (01,ED)H | (01,EE)H | (01,EF)H
(02,000H | (02,01)H | (02,02)H | -----ee- (02,EC)H | (02,ED)H | (02,EE)H | (02,EF)H
(03,000H | (03,01)H | (03,02)H | -----eee- (03,EC)H | (03,ED)H | (03,EE)H | (03,EF)H
(04,000H | (04,01)H | (04,02)H | --------- (04,EC)H | (04,ED)H | (04,EE)H | (04,EF)H
(05,00)H | (05,01)H | (05,02)H | --------- (05,EC)H | (05,ED)H | (05,EE)H | (05,EF)H
(13A,00)H | (13A,01)H | (13A,02)H |  --------- (13A,EC)H| (13A,ED)H | (13A,EE)H | (13A,EF)H
(13B,00)H | (13B,01)H | (13B,02)H | --------- (13B,EC)H| (13B,ED)H | (13B,EE)H | (13B,EF)H
(13C,00)H | (13C,01)H | (13C,02)H | --------- (13C,EC)H | (13C,ED)H | (13C,EE)H | (13C,EF)H
(13D,00)H | (13D,01)H | (13D,02)H | --------- (13D,EC)H | (13DED)H |(13D17E)H| (13D,EF)H
(13E,00)H | (13E,01)H | (13E,02)H | --------- (13E,EC)H | (13E,ED)H | (13E,EE)H | (13E,EF)H
(13F,00)H | (13F,01)H | (13F,02)H | --------- (13F,EC)H | (13F,ED)H | (13F,EE)H | (13F,EF)H

Table 5.1: GRAM address for display panel position
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By setting the SS, the relation between the source output channel and the GRAM address
can be changed as reverse display. By setting the GS, the relation between the gate output
channel and the GRAM address can be changed as reverse display. By setting the BGR, the
relation between the source output channel and the <R>, <G>, <B> dot allocation can be
reversed for different LCD color filter arrangement. Table 5.2, Table 5.3 and Table 5.4 show
relations among the GRAM data allocation, the source output channel, and the R, G, B dot

allocation.
BGR = 0’

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

BGR =1’

Source SS=0 S3 S2 S1 | S6 S5 S4 | ------- S717 | S716 | S715 | S720 | S719 | S718
Output SS="1 S720 | S719 [S718| S717 | S716 |S715]| ------- S6 S5 S4 S3 S2 S1
X Address “00"h O I “EE"h “EF’h
Bit Allocation R|] G [B]R]|]G]B [ R | G| B R | G| B

Pixel Pixel 1 Pixel2 | ------- Pixel 239 Pixel 240
Table 5.2: GRAM X address and display panel position
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nin o n nnnnl n n nln
SIG pins 28|81 A|B|%Q|8|8] SIRIEIR BB R|RRRIRIN
O|O|RPINW|PlOW(OO|N|W|WO|O
Gl 0000h 0001h 0002h |  --------- 00ECh 00EDh 00EEh 00EFh
G2 0100h 0101h 0102h | = --------- 01ECh 01EDh 01EEh 01EFh
G3 0200h 0201h 0202h | --------- 02ECh 02EDh 02EEh 02EFh
G4 0300h 0301h 0302h |  --------- 03ECh 03EDh 03EEh 03EFh
G5 0400h 0401h 0402h |  --------- 04ECh 04EDh 04EEh 04EFh
G6 0500h 0501h 0502h |  --------- 05ECh 05EDh O05EEh 05EFh
G7 0600h 0601h 0602h |  --------- 06ECh 06EDh 06EEh 06EFh
G8 0700h 0701h 0702h |  --------- 07ECh 07EDh 07EEh 07EFh
G9 0800h 0801h 0802h |  --------- 08ECh 08EDh 08EEh 08EFh
G311 13600h 13601h 13602h |  --------- 136ECh 136EDh 136EEh 136EFh
G312 13700h 13701h 13702h | -=----e-- 137ECh 137EDh 137EEh 137EFh
G313 13800h 13801h 13802h | - 138ECh 138EDh 138EEh 138EFh
G314 13900h 13901h 13902h |  ------e-- 139ECh 139EDh 139EEh 139EFh
G315 13A00h 13A01h 13A02h |  --------- 13AECh 13AEDh 13AEEh 13AEFh
G316 13B00h 13B01h 13B02h |  --------- 13BECh 13BEDh 13BEEh 13BEFh
G317 13C00h 13C01h 13C02h |  ------m-- 13CECh | 13CEDh 13CEEh 13CEFh
G318 13D00h 13D01h 13D02h | - 13DECh 13DEDh 13DEEh 13DEFh
G319 13E00h 13E01h 13E02h |  --------- 13EECh 13EEDh 13EEEh 13EEFh
G320 13F00h 13F01h 13F02h | = --------- 13FECh 13FEDh 13FEEh 13FEFh
Table 5.3: GRAM address and display panel position (GS ='0")
nin ol nnnnnn n nl n
SIG pins RIB|BIRR BB |8| I I I S e s
OO INW|MRlO|OO|IN|©|WO|O
G320 0000h 0001h 0002h | --------- 00ECh 00EDh 00EEh 00EFh
G319 0100h 0101h 0102h | = --------- 01ECh 01EDh 01EEh 01EFh
G318 0200h 0201h 0202h | --------- 02ECh 02EDh 02EEh 02EFh
G317 0300h 0301h 0302h |  -----m--- 03ECh 03EDh 03EEh 03EFh
G316 0400h 0401h 0402h |  --------- 04ECh 04EDh 04EEh 04EFh
G315 0500h 0501h 0502h |  --------- 05ECh 05EDh O5EEh O05EFh
G314 0600h 0601h 0602h |  --------- 06ECh 06EDh 06EEh 06EFh
G313 0700h 0701h 0702h |  --------- 07ECh 07EDh 07EEh 07EFh
G312 0800h 0801h 0802h |  --------- 08ECh 08EDh 08EEh 08EFh
G10 13600h 13601h 13602h |  --------- 136ECh 136EDh 136EEh 136EFh
G9 13700h 13701h 13702h |  -----eee- 137ECh 137EDh 137EEh 137EFh
G8 13800h 13801h 13802h |  --------- 138ECh 138EDh 138EEh 138EFh
G7 13900h 13901h 13902h |  --------- 139ECh 139EDh 139EEh 139EFh
G6 13A00h 13A01h 13A02h | --------- 13AECh 13AEDhA 13AEEh 13AEFh
G5 13B00h 13B01h 13B02h | = --------- 13BECh 13BEDh 13BEEh 13BEFh
G4 13C00h 13C01h 13C02h | = --------- 13CECh 13CEDh 13CEEh 13CEFh
G3 13D00h 13D01h 13D02h |  ------m-- 13DECh 13DEDh 13DEEh 13DEFh
G2 13E00h 13E01h 13E02h |  --------- 13EECh 13EEDh 13EEEh 13EEFh
Gl 13F00h 13F01h 13F02h | = --------- 13FECh 13FEDhO 13FEEh 13FEFh
Table 5.4: GRAM address and display panel position (GS ='0")
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5.3 Window Address Function

The HX8347-B contains a GRAM address counter (AC), which assigns address for writing
pixel data to GRAM. Every time when a pixel data is written into the GRAM, the X address or
Y address of AC will be automatically increased by 1 (or decreased by 1), which is decided by
the register (AM bit and I/D bits) setting. However, the AC will be not updated after reading
from GRAM.

To simplify the address control of GRAM access, the window address function allows for
writing data only to a window area of GRAM specified by registers. After data being written to
the GRAM, the AC will be increased or decreased within setting window address-range which
is specified by the horizontal address register (start: HSA, end: HEA) or the vertical address
register (start: VSA, end: VEA). Therefore, data can be written consecutively without thinking
a data wrap by those bit function. The address setting of window and GRAM are listed as
following:

The window addresses setting range:
00H=HASJ[7:0] =HEA[7:0] =EFH
000H =VSA[8:0] =VEA[8:0] =13FH
GRAM address setting range:
HASJ[7:0] =AD [7:0] =HEA[7:0]
VSA[8:0] =AD [16:8] =VEA[8:0]

GRAM Address Map

00000h 000EFh

Window Address Area
02010h ,;/ 0203Fh
02110h | = 0213Fh
/ I

I

I I
=
I I

04F 10h] Y04F3Fh

13F00h 13FEFh

Window address setting area
HSA[7:0]=10h,HEA[7:0]=3Fh
VSA[8:0]=20h,VEA[8:0]=4Fh

1/D=1 (increment),AM=0 (horizontal writing)

Figure 5.1: GRAM window address mapping example
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5.4 Tearing Effect Output Line

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

Tearing effect function is not support when at RGB interface.

5.4.1 Tearing Effect Line Modes

Mode 1, the Tearing Effect Output signal consists of Back Porch Information only:

I:vdl tth

 J

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

Figure 5.2: TE Mode 1 Output
Under Model, the TE output timing will be defined by TEP[8:0] setting.

Ex: a. TEP[8:0]=0, then TE signal will output after last Line finished.
b. TEP[8:0]=2, then TE signal will output at second Line start.

Bottom Line

FP BP

Top Line ’—‘

2nd Line
TE (Mode 1)
@TSEL[15:0]=0 tvan
TE (Mode 1)
@TSEL[15:0]=2
tvan
Figure 5.3: TE Delay Output
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Mode 2, the Tearing Effect Output signal consists of V-Blanking and H-Blanking

Information, there is one V-sync and 320 H-sync pulses per field.

tha

thdh

/o N

Invisible Line

than= The LCD display is not updated from the Frame Memory

1st Line

™ 2nd Line |

V-Sync

["319th Line | I""320th Line |

thai= The LCD display is updated from the Frame Memory (except Invisible Line — see above)

Bottom Line

Figure 5.4: TE Mode 2 Output

BP

Top Line

2nd Line

TE (Mode 2m

TE (Mode 1)

tyan

Note: During Sleep in Mode, the Tearing Output Pin is active Low
Figure 5.5: TE Output Waveform
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5.4.2 Tearing Effect Line Timing

The Tearing Effect signal is described below.

tval tvan

Vertical Timing

Horizontal TiminJ 1

thal than
Figure 5.6: Waveform of Tearing Effect Signal

Idle Mode Off (Frame Rate = 60 Hz)

Symbol Parameter Min. Max. Unit Description
tvdl Vertical Timing Low Duration TBD - ms -
tvdh Vertical Timing High Duration TBD - us -
thdl Horizontal Timing Low Duration TBD - us -
thdh Horizontal Timing High Duration TBD 500 us -

Table 5.5: AC characteristics of Tearing Effect Signal

The signal’s rise and fall times (tf, tr) are stipulated to be equal to or less than 15ns.

tr tf

—/——0.8"I0VCC 0.8*I0vVCC

I 0.2*lovCC 0.2*1I0vVCC — N\

Figure 5.7: Timing of Tearing Effect Signal

The Tearing Effect Output Line is fed back to the MPU and should be used as shown below to
avoid Tearing Effect:
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5.4.3 Example 1: MPU Write is faster than Panel Read

MCU to Memory ‘
1st  320th > Time

TE output signal
» Time

Memory to LCD
Time

Image on LCD
Figure 5.8: Timing of MPU Write is faster than Panel Read

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

image.

Data to be sent

Image on LCD

Figure 5.9: Display of MPU Write is faster than Panel Read
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5.4.4 Example 2: MPU Write is slower than Panel Read

MCU to Memory .
1st 320th > Time
TE output signal
> Time
Memory to LCD
Time

1st 320th

Image on LCD a b c d e f

Figure 5.10: Timing of MPU Write is slower than Panel Read

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

Data to be sent

Image on LCD

Figure 5.11: Display of MPU Write is slower than Panel Read
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5.5 Internal Oscillator

The HX8347-B can oscillate an internal R-C oscillator for internal operation. Because the
tolerance of internal oscillator frequency is 5%, FRS [3:0] bits for initial 2.85MHz internal
clock generation. With other dividers setting, the 2.85MHz internal clock can be used to
generate clock for other part of the chip using.

RGB Display Mod
DOTCLK s
Display
Internal Display Mode Controller
DIVI[1:0] >
PWM_CLK (for Backlight CABC)
2.85MHz
. fosc Frequency
Oscllator FRS[3:0] ® > Divider 1 |—» For DDVDH, VCL
ocC DCO0[2:0]
DOTCLK -
RGB Display Mode Frequency
Divider2 |—» For VGH,VGL
DC1[2:0]

Figure 5.12: HX8347-B Internal Clock Circuit

5.6 Source driver

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

5.7 Gate driver

The HX8347-B contains a 320 gate channels of gate driver (G1~G320) which is used for
driving the gate. The gate driver level is VGH when scan some line, VGL the other lines.
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HX8347-B can set register GS and SM bit to determine the pin assignment of gate. The
combination of SM and GS settings allows changing the shift direction of gate outputs by
connecting LCD panel with the HX8347-B.

SM GS

Scan direction

Even- . |a3ts

number line

02€D 01 2D

-

G320 G319

G317 S

TFT panel

G3
G1

G2

number line

6LED O} LD

HX8347-B

G1,G2, G3, G4,....
G317, G318, G319, G320

02€D 01 2D

Even-
number line

G320
G318

G4
G2

G319
G317

TFT panel

G3
G1

Odd-
number line

6LED 01 LD

R

HX8347-B

G320, G319, G318, G317.....
G4, G3, G2, G1

02€D 01 2O

R

Even-
number line

G320
/[\ TFT panel
G2

G319 oue

number line

6LED 01 1D

HX8347-B

G1, G3, G5,....
G315, G317, G319, G320
G2, G4, G6,....
G314, G316, G318, G320

02€9D 012D

R

Even-
number line

G320

\L TFT panel

G2

Odd-
number line

G319

6LED 01 LD

HX8347-B

G320, G318, G316, G314,....
G6, G4, G2

G319, G317, G315, G313,....
G5, G3, G1

Figure 5.13: Gate scan mode
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5.9 LCD Power Generation Circuit
5.9.1 Power Supply Circuit

The power circuit of HX8347-B is used to generate supply voltages for LCD panel driving.

SELE C11P

j,

C
Step up

- T e
C31N Circuit 3 C1IN
VCL
c9 Stepup | C12P
Circuit 1 c2
Reference C12N
Voltage
Generation DDVDH | c3
Circuit |

VREGH1
vecl O Reference
VSSAO Gvo"ag‘?
eneration
vssD O Circuit
DDVDH
Reference
C10| VDDD | voltage C21N
Generation c4
Circuit
C21P
C22P
Step up c5
Circuit 2
= C22N
VGH | c6
|
VGL | |c7

.
Figure 5.14: The Block Diagram of HX8347-B Power Circuit
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Capacitor Recommended voltage Capacity
C1 (C11P/N) 6V 1uF (B characteristics)
C2 (C12P/N) 6V 1uF (B characteristics)
C3 (DDVDH) 10V 1uF (B characteristics)
C4 (C21P/N) 10V 1uF (B characteristics)
C5 (C22P/N) 10V 1uF (B characteristics)
C6 (VGH) 25V 1uF (B characteristics)
C7 (VGL) 16V 1uF (B characteristics)
C8 (C31P/N) 6V 1uF (B characteristics)
C9 (VCL) 6V 1uF (B characteristics)
C10 (VvDDD) 6V 1uF (B characteristics)
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5.9.2 LCD Power Generation Scheme

The boost voltage generated is shown as below.

DATA SHEET Preliminary VO1

VCI (2.5 ~ 3.3V)

VGH

VGH(2DDVDH™3DDVDH)

VREGT (3.3V75.8V) |

VCOMH

[1ovee (1.65~3.3V) |

VSSA, VSSD (0V

VCOM Amplitude

DC/DC
VCL

LAzl VCOML

DC/DC

NOTE: Register / Voltage mapping

VRH[3:0] — VREGH1
VCM[5:0] —» VCOMH
VDV[4:0] —» VCOM Amplitude
BT[2:0] —» VGH, VGL

VGL

VGL(-VCI-2DDVDH™
-VCI-DDVDH)

Figure 5.15: LCD Power Generation Scheme
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5.10 Gamma Characteristic Correction Function

The HX8347-B 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.

Graphics
RAM
(GRAM)

Positive ME,| MR,| MR

vo polarity | MB,| MP, | MB,

i Register MR,| MR,| MR,

Grayscale MP_| MP. | MP
Voliage MR,| MR, | MR
Generator <
Output Driver| | Output Driver| [Output Driver V63 ON | ON | ON

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

A A

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

A

Negative 2] ] 1o
polarity | MN| MN | MN

Registre | MN | MN | MN

52 51 50)

Figure 5.16: Grayscale Control
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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 voltages 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)

VGAM1OUT MP/N5 _MP/N4 MP/N3 _MP/N2_MP/N1 MP/NO
3 3 3 3 3 3
i VgPOVgNO
% —> VO
<
8tol VgP1/VgN1
2 select d d > Vi
= —> V2
—> V3
v
=
= - VgP8/VgN8 Ve
5 3 % g select Vo
= >
nh=
o | BT 5= 8lo VgP20/VgN20 —> V20
Center Adjust [92] select
ister ‘0 > V21
Reg t egister u <<
OP/N1 F::S/Nll & ;
[0} Gray scale
ES Sl VgP43/VgN43 voltage [—» V43
% f; select generator | 3 \/44
5 3 0<
<
Z/ getl?eclt VgP55/VgN55 V55
= —>» V56
—> V57
% v
= o1 VgP62/VgNG2 ve2
% select
% VgP63/VgN63
%ﬂ 9 9 —» V63
VGS
Figure 5.17: Structure of Grayscale Voltage Generator
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Gamma-Characteristics Adjustment Register

This HX8347-B 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.)

A. Offset adjustment registers 0/1

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

B. Gamma center adjustment registers

The gamma center adjustment registers are used to adjust the reference gamma voltage in
the middle level of grayscale without changing the dynamic range. This function is
implemented by choosing one input 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.

C. Gamma macro adjustment registers

The gamma macro adjustment registers can be used for fine adjustment of the reference
gamma voltage. This function is implemented by controlling the 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 CP12-0 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/NOQ) for offset adjustment
Adjustment OP1 4-0 ON1 4-0 Variable resistor (VROP/N1) for offset adjustment

Table 5.7: Gamma-Adjustment Registers
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Gamma resister stream and 8 to 1 Selector

The block consists of two gamma resister streams one is for positive polarity and the other is
for negative polarity, each one including eight gamma reference voltages. (VgP/N) 0, 1, 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.

VGAMIOUT _é 0 Vo

OPO0[3:0] VO VRONO ONO[3:0]
0~30R
VROPO MNO[2:0]
0~ 30R 5
5R RPO 5R [CJJ RNO
VPl MPO[2:0] VN1
=5 Rp1 VP2 =5 RNL VN2
o= Rp2 VP3 o9 RN2 VN3
== Rp3 vpal| 8to1 VgP1 =2 RN3 VN4 8tol VAL
4R =5 RP4 VP5 _D 4R == RN4 VN5
=5 Rps vpg | Select =5 RNS VNG | Select
=5 Rpg VP7 =5 _RN6 VN7
=5 Rpy VP8 =5 RN7 VN8
MP1[2:0] MN1[2:0
VRCPO CPO[2:0 MECHD CNO[2:0
0-28R g‘ﬂ 0-28R 20]
VP9 VN9
=5 Rpg VP10 == RNS VN10
== Rpg \/P11 VgP8 == RN9 VN11 VOGNS
== RpP1g VP12 | 8to1 =5 RN10 VN2 | gio1
1R o5 Rp11 IVIEY R 1R o5 RNIL VN13
=9 Rp12 vp1g| Se'€C 5 RN12 VN14 | Select
9 Rp13 VP15 =5 RNI3 VN15
o5 Rp14 VP16 =5 RN14 VN16
MN2[2:0]
sR [ RrP15 MP2[2:0] 5R [ RN15
VP17 VN17
== RpP16 VP18 =5 RN16 VN18
o9 Rp17 VP19 VaP20 =5 RN17 VN19 VgN20
=5 ppig VP20 | 8ol == RN18 VN20 | gio1
1R =5 Rp1g V7 1R =5 RN19 VN21 —D
=9 RpP20 vp2p | S€l€C =5 RN20 VN22 | Select
== Rp21 VP23 =5 RN21 VN23
== Rrpp2 VP24 =5 RN22 VN24
MP3[2:0] MN3[2:0
16R [ RP23 16R [CJ RN23
VP25 VN25
92 Rp24 VP26 O/ RN24 VN26
5 gpos /P27 VgP43 =5 RN25 VN27 E
=5 Rpog VP28 | 8ol =5 RN26 VP28 | gio1
1R =5 Rp27 VST —D 1R o5 RN27 VN29
=5 Re2g vpag | Select =5 RN28 VN30 | Select
=5 Rp29 VP31 =5 RN29 VN31
=9 Rp30 VP32 =5 RN30 VN32
MP4[2:0] MN4[2:0]
sr [ RrP31 @ 5R [IJ RN31
VP33 VN33
== RP32 VP34 =5 _RN32 VN34
92 Rp33 VP35 VgP55 o9 RN33 VN35 VgN55
o9 Rpas VP36 | 8ol o5 _RN34 VN36 | gio1
1R =5 Rpas V=72 —D 1R o5 RN35 VN37 —D
== RP36 vp3g | “€€C =5 RN36 vN3g | Select
= =5 _RN37 VN39
=5 Rpag VP4 =5 _RN38 VN4O
MP5[2:0] MNS5[2:0
VRCP1 CP1[2:0 VRCN1 CN1[2:0]
yror Z e oo | =
VP41 VN41
=) =5 _RN39 VN42
=5 _Rpag /P43 VgP62 =5 RN4Q VN43 VgN62
=5 Rp41 VvPas| 8tol =9 RN41 VN44 | gio1
4R 5 Rpa2 vpas | oo —D 4R o8 RN42 VN45 —D
=l vedg | SO S5 RNA3 VNag | Select
o5 Rpa4 VP47 5 RN44 VN47
o9 Rp45 /P48 9 RN45 VN48
(mm] 5R 3 RN46
5R RP46 VgP63 VoNe3
VP49 VN49 >
VROP1 ) VRON1
0-~31R OP1[4:0] D ON1[4:0]
VGS 8R RPA7 8R RN47

EXVR %

Figure 5.18: Gamma Resister Stream and Gamma Reference Voltage
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Variable resister

There are two types of variable resistors, one is for center adjustment, and the other is for
offset adjustment. The resistances are decided by setting values in the center adjustment,
offset adjustment registers. Their relationships are shown below.

Value in Register Resistance Value in Register Resistance Value in Register Resistance
O(P/N)0 3-0 VRO(P/N)O O(P/N)1 4-0 VRO(P/N)1 C(P/N)0/1 2-0 VRC(P/N)1

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 5.8: Offset Adjustment O Table 5.9: Offset Adjustment 1  Table 5.10: Center Adjustment

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(P/N) 1 | Vg(P/N) 8 | Vg(P/N) 20 | Vg(P/N) 43 | V(P/N) 55 | V(P/N) 62
000 VP(N)1 VP(N)9 VP(N)17 VP(N)25 VP(N)33 | VP(N)41
001 VP(N)2 VP(N)10 | VP(N)18 VP(N)26 VP(N)34 | VP(N)42
010 VP(N)3 VP(N)11 VP(N)19 VP(N)27 VP(N)35 | VP(N)43
011 VP(N)4 VP(N)12 VP(N)20 | VP(N)28 VP(N)36 | VP(N)44
100 VP(N)5 VP(N)13 VP(N)21 VP(N)29 VP(N)37 VP(N)45
101 VP(N)6 VP(N)14 | VP(N)22 VP(N)30 VP(N)38 | VP(N)46
110 VP(N)7 VP(N)15 VP(N)23 VP(N)31 VP(N)39 VP(N)47
111 VP(N)8 VP(N)16 VP(N)24 | VP(N)32 VP(N)40 | VP(N)48
Table 5.11: Output Voltage of 8 to 1 Selector
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The grayscale levels are determined by the following formulas

REREETEE Macro Adjustment Value Formula Pin
Voltage
VgPO0 & VREG10UT-VD*VROPO /sumRP VPO
MPO 2-0=000 VREG10UT -VD((VROPO0+5R) /sumRP VP1
MPO0 2-0=001 VREG10UT -VD((VROPO0+9R) /sumRP VP2
MPO 2-0=010 VREG10UT -VD((VROP0+13R) /sumRP VP3
MPO 2-0=011 VREG10UT -VD((VROP0+17R) /sumRP VP4
VgPl MPO0 2-0=100 VREG1OUT -VD((VROPO+21R) /SUmRP VP5
MPO 2-0=101 VREG10UT -VD((VROPO0+25R) /sumRP VP6
MPO 2-0=110 VREG10UT -VD((VROP0+29R) /sumRP VP7
MPO 2-0=111 VREG10UT -VD((VROP0+33R) /sumRP VP8
MP1 2-0=000 VREG10UT -VD((VROP0+33R+VRCPQ) /sumRP VP9
MP1 2-0=001 VREG10UT -VD((VROP0+34R+VRCPQ) /sumRP VP10
MP1 2-0=010 VREG10UT -VD((VROP0+35R+VRCP0) /sumRP VP11
VgP8 MP1 2-0=011 VREG10UT -VD((VROP0+36R+VRCP0) /sumRP VP12
MP1 2-0=100 VREG10UT -VD((VROP0+37R+VRCPQ) /sumRP VP13
MP1 2-0=101 VREG10UT -VD((VROP0+38R+VRCPQ) /sumRP VP14
MP1 2-0=110 VREG10UT -VD((VROP0+39R+VRCPQ) /sumRP VP15
MP1 2-0=111 VREG10UT -VD((VROP0+40R+VRCP0) /sumRP VP16
MP2 2-0=000 VREG10UT -VD((VROP0+45R+VRCPQ) /sumRP VP17
MP2 2-0=001 VREG10UT -VD((VROP0+46R+VRCPQ) /sumRP VP18
MP2 2-0=010 VREG10UT -VD((VROP0+47R+VRCPQ) /sumRP VP19
VgP20 MP2 2-0=011 VREG10UT -VD((VROP0+48R+VRCPQ) /sumRP VP20
MP2 2-0=100 VREG10UT -VD((VROP0+49R+VRCP0) /sumRP VP21
MP2 2-0=101 VREG10UT -VD((VROP0+50R+VRCPQ) /sumRP VP22
MP2 2-0=110 VREG10UT -VD((VROP0+51R+VRCPQ) /sumRP VP23
MP2 2-0=111 VREG10UT -VD((VROP0+52R+VRCPQ) /sumRP VP24
MP3 2-0=000 VREG10UT -VD((VROP0+68R+VRCP0) /sumRP VP25
MP3 2-0=001 VREG10UT -VD((VROP0+69R+VRCP0) /sumRP VP26
MP3 2-0=010 VREG10UT -VD((VROP0+70R+VRCPQ) /sumRP VP27
VgP43 MP3 2-0=011 VREG10UT -VD((VROP0+71R+VRCPQ) /sumRP V2P8
MP3 2-0=100 VREG10UT -VD((VROP0+72R+VRCPQ) /sumRP VP29
MP3 2-0=101 VREG10UT -VD((VROP0+73R+VRCP0) /sumRP VP30
MP3 2-0=110 VREG10UT -VD((VROP0+74R+VRCP0) /sumRP VP31
MP3 2-0=111 VREG10UT -VD((VROP0+75R+VRCPQ) /sumRP VP32
MP4 2-0=000 VREG10UT -VD((VROP0+80R+VRCPQ) /sumRP VP33
MP4 2-0=001 VREG10UT -VD((VROP0+81R+VRCPQ) /sumRP VP34
MP4 2-0=010 VREG10UT -VD((VROP0+82R+VRCP0) /sumRP VP35
VgP55 MP4 2-0=011 VREG10UT -VD((VROP0+83R+VRCP0) /sumRP VP36
MP4 2-0=100 VREG10UT -VD((VROP0+84R+VRCPQ) /sumRP VP37
MP4 2-0=101 VREG10UT -VD((VROP0+85R+VRCPQ) /sumRP VP38
MP4 2-0=110 VREG10UT -VD((VROP0+86R+VRCPQ) /sumRP VP39
MP4 2-0=111 VREG10UT -VD((VROP0+87R+VRCP0) /sumRP VP40
MP5 2-0=000 VREG10UT -VD((VROP0+87R+VRCP0+VRCP1) /sumRP | VP41
MP5 2-0=001 VREG10UT -VD((VROP0+91R+VRCP0+VRCP1) /sumRP | VP42
MP5 2-0=010 VREG10UT -VD((VROP0+95R+VRCP0+VRCP1) /sumRP | VP43
MP5 2-0=011 VREG10UT -VD((VROP0+99R+VRCP0+VRCP1) /sumRP | VP44
MP5 2-0=100 VREG10UT -VD((VROP0+103R+VRCPO0+VRCP1) VP45
VgP62 /sumRP
MP5 2-0=101 VREG10UT -VD((VRZE&ELS7R+VRCPO+VRCP1) VP46
MP5 2-0=110 VREG10OUT -VD((VRgEr?]-ELFil_lR+VRCPO+VRCPl) VP47
MP5 2-0=111 VREG10UT -VD((VRgEr?]EI.;.SR+VRCPO+VRCP1) VP48
VgP63 ) VREG10UT -VD((VROP0+120R+VRCPO0+VRCP1) VP49
/SUmMRP
SumRP = 128R +VROPO0O+ VROP1+ VRCPO+ VRCP1;
SumRN = 128R+ VRONO+ VRON1+ VRCNO + VRCN1
VD=( VREG10UT -VGS)
[sumRPx (sumRN/ (sumRP+sumRN))]/ [sumRPxsumRN/ (sumRP+sumRN) +EXVR]
Table 5.12: Voltage Calculation Formula (Positive Polarity)
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Grayscale Formula
Voltage

V0 VINPO

V1 VINP1

V2 V8+(V1-V8)*(30/48)

V3 V8+(V1-V8)*(23/48)

V4 V8+(V1-V8)*(16/48)

V5 V8+(V1-V8)*(12/48)

V6 V8+(V1-V8)*(8/48)

V7 V8+(V1-V8)*(4/48)

V8 VINP2

V9 V20+(V8-V20)*(22/24)
V10 V20+(V8-V20)*(20/24)
V11 V20+(V8-V20)*(18/24)
V12 V20+(V8-V20)*(16/24)
V13 V20+(V8-V20)*(14/24)
V14 V20+(V8-V20)*(12/24)
V15 V20+(V8-V20)*(10/24)
V16 V20+(V8-V20)*(8/24)
V17 V20+(V8-V20)*(6/24)
V18 V20+(V8-V20)*(4/24)
V19 V20+(V8-V20)*(2/24)
V20 VINP3

V21 V43+(V20-V43)*(22/23)
V22 V43+(V20-V43)*(21/23)
V23 V43+(V20-V43)*(20/23)
V24 V43+(V20-V43)*(19/23)
V25 V43+(V20-V43)*(18/23)
V26 V43+(V20-V43)*(17/23)
V27 V43+(V20-V43)*(16/23)
V28 V43+(V20-V43)*(15/23)
V29 V43+(V20-V43)*(14/23)
V30 V43+(V20-V43)*(13/23)
V31 V43+(V20-V43)*(12/23)
V32 V43+(V20-V43)*(11/23)
V33 V43+(V20-V43)*(10/23)
V34 V43+(V20-V43)*(9/23)
V35 V43+(V20-V43)*(8/23)
V36 V43+(V20-V43)*(7/23)
V37 V43+(V20-V43)*(6/23)
V38 V43+(V20-V43)*(5/23)
V39 V43+(V20-V43)*(4/23)
V40 V43+(V20-V43)*(3/23)
V41 V43+(V20-V43)*(2/23)
V42 V43+(V20-V43)*(1/23)
V43 VINP4

Va4 \/55+(V43-V/55)*(22/24)
V45 V55+(V43-V55)*(20/24)
V46 V55+(V43-V55)*(18/24)
Va7 \/55+(V43-V/55)*(16/24)
V48 V55+(V43-V55)*(14/24)
V49 \/55+(V43-V55)*(12/24)
V50 V55+(V43-V55)*(10/24)
V51 V55+(V43-V55)%(8/24)
V52 \/55+(V43-V/55)*(6/24)
V53 V55+(V43-V55)*(4/24)
V54 \/55+(V43-V/55)*(2/24)
V55 VINP5

V56 V62+(V55-V62)*(44/48)
V57 V62+(V55-V62)*(40/48)
V58 V62+(V55-V62)*(36/48)
V59 V62+(V55-V62)*(32/48)
V60 V62+(V55-V62)*(25/48)
V61 V62+(V55-V62)*(18/48)
V62 VINP6
V63 VINP7

Table 5.13: Voltage Calculation Formula of Grayscale Voltage (Positive Polarity)
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Reference Macro Adjustment .
Voltage Value A Pin
VgNO - VREG10UT -VD*VRONO /sumRN VNO
MNO 2-0=000 VREG10UT -VD((VRONO+5R) /sumRN VN1
MNO 2-0=001 VREG10UT -VD((VRONO+9R) /sumRN VN2
MNO 2-0=010 VREG10UT -VD((VRONO+13R) /sumRN VN3
VgN1 MNO 2-0=011 VREG10UT -VD((VRONO0+17R) /sumRN VN4
MNO 2-0=100 VREG10UT -VD((VRONO0+21R) /sumRN VN5
MNO 2-0=101 VREG10UT -VD((VRONO+25R) /sumRN VN6
MNO 2-0=110 VREG10UT -VD((VRONO+29R) /sumRN VN7
MNO 2-0=111 VREG10UT -VD((VRONO0+33R) /sumRN VN8
MN1 2-0=000 VREG10UT -VD((VRONO0+33R+VRCNO) /sumRN VN9
MN1 2-0=001 VREG10UT -VD((VRONO0+34R+VRCNO) /sumRN VN10
MN1 2-0=010 VREG10UT -VD((VRONO+35R+VRCNO) /sumRN VN11
VgN8 MN1 2-0=011 VREG10UT -VD((VRONO0+36R+VRCNOQ) /sumRN VN12
MN1 2-0=100 VREG10UT -VD((VRONO0+37R+VRCNOQ) /sumRN VN13
MN1 2-0=101 VREG10UT -VD((VRONO0+38R+VRCNO) /sumRN VN14
MN1 2-0=110 VREG10UT -VD((VRONO+39R+VRCNO) /sumRN VN15
MN1 2-0=111 VREG10UT -VD((VRONO+40R+VRCNO) /sumRN VN16
MN2 2-0=000 VREG10UT -VD((VRONO+45R+VRCNOQ) /sumRN VN17
MN2 2-0=001 VREG10UT -VD((VRONO+46R+VRCNO) /sumRN VN18
MN2 2-0=010 VREG10UT -VD((VRONO+47R+VRCNO) /sumRN VN19
VgN20 MN2 2-0=011 VREG10UT -VD((VRONO+48R+VRCNO) /sumRN VN20
MN2 2-0=100 VREG10UT -VD((VRONO+49R+VRCNO) /sumRN VN21
MN2 2-0=101 VREG10UT -VD((VRONO+50R+VRCNO) /sumRN VN22
MN2 2-0=110 VREG10UT -VD((VRONO+51R+VRCNO) /sumRN VN23
MN2 2-0=111 VREG10UT -VD((VRONO+52R+VRCNO) /sumRN VN24
MN3 2-0=000 VREG10UT -VD((VRONO+68R+VRCNO) /sumRN VN25
MN3 2-0=001 VREG10UT -VD((VRONO+69R+VRCNO) /sumRN VN26
MN3 2-0=010 VREG10UT -VD((VRONO+70R+VRCNO) /sumRN VN27
VgN43 MN3 2-0=011 VREG10UT -VD((VRONO+71R+VRCNO) /sumRN VNP8
MN3 2-0=100 VREG10UT -VD((VRONO+72R+VRCNO) /sumRN VN29
MN3 2-0=101 VREG10UT -VD((VRONO0+73R+VRCNO) /sumRN VN30
MN3 2-0=110 VREG10UT -VD((VRONO+74R+VRCNO) /sumRN VN31
MN3 2-0=111 VREG10UT -VD((VRONO+75R+VRCNO) /sumRN VN32
MN4 2-0=000 VREG10UT -VD((VRONO+80R+VRCNO) /sumRN VN33
MN4 2-0=001 VREG10UT -VD((VRONO+81R+VRCNO) /sumRN VN34
MN4 2-0=010 VREG10UT -VD((VRONO0+82R+VRCNO) /sumRN VN35
VgNS55 MN4 2-0=011 VREG10UT -VD((VRONO0+83R+VRCNOQ) /sumRN VN36
MN4 2-0=100 VREG10UT -VD((VRONO0+84R+VRCNO) /sumRN VN37
MN4 2-0=101 VREG10UT -VD((VRONO+85R+VRCNO) /sumRN VN38
MN4 2-0=110 VREG10UT -VD((VRONO+86R+VRCNO) /sumRN VN39
MN4 2-0=111 VREG10UT -VD((VRONO0+87R+VRCNO) /sumRN VN40
MNS5 2-0=000 VREG10UT -VD((VRONO+87R+VRCNO+VRCN1) /sumRN |VN41
MN5 2-0=001 VREG10UT -VD((VRONO+91R+VRCNO+VRCN1) /sumRN |VN42
MNS5 2-0=010 VREG10UT -VD((VRONO+95R+VRCNO+VRCN1) /sumRN |VN43
VgN62 MN5 2-0=011 VREG10UT -VD((VRONO+99R+VRCNO+VRCN1) /sumRN |VN44
MN5 2-0=100 VREG10UT -VD((VRON0+103R+VRCNO+VRCN1)/sumRN |VN45
MN5 2-0=101 VREG10UT -VD((VRONO+107R+VRCNO+VRCN1)/sumRN |VN46
MN5 2-0=110 VREG10UT -VD((VRONO+111R+VRCNO+VRCN1)/sumRN [VN47
MN5 2-0=111 VREG10UT -VD((VRONO0+115R+VRCNO+VRCN1)/sumRN | VN48
VgN63 - VREG10OUT -VD((VRON0+120R+VRCNO+VRCN1)/sumRN | VN49
SumRP = 128R +VROPO+ VROP1+ VRCPO+ VRCP1;
SumRN = 128R+ VRONO+ VRON1+ VRCNO + VRCN1
VD = (VREG10UT -VGS)
[sumRP(sumRN/(sumRP+sumRN))]/[ sumRP(sumRN/(sumRP+sumRN)+EXVR)
Table 5.14: Voltage Calculation Formula (Negative Polarity)
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Grayscale Formula
Voltage

VO VINNO

V1 VINN1

V2 V8+(V1-V8)*(30/48)

V3 V8+(V1-V8)*(23/48)

V4 V8+(V1-V8)*(16/48)

V5 V8+(V1-V8)*(12/48)

V6 V8+(V1-V8)*(8/48)

V7 V8+(V1-V8)*(4/48)

V8 VINN2

V9 V20+(V8-V20)*(22/24)
V10 V20+(V8-V20)*(20/24)
Vi1l V20+(V8-V20)*(18/24)
V12 V20+(V8-V20)*(16/24)
V13 V20+(V8-V20)*(14/24)
V14 V20+(V8-V20)*(12/24)
V15 V20+(V8-V20)*(10/24)
V16 V20+(V8-V20)*(8/24)
V17 V20+(V8-V20)*(6/24)
V18 V20+(V8-V20)*(4/24)
V19 V20+(V8-V20)*(2/24)
V20 VINN3

V21 V43+(V20-V43)*(22/23)
V22 V43+(V20-V43)*(21/23)
V23 V43+(V20-V43)*(20/23)
V24 V43+(V20-V43)*(19/23)
V25 V43+(V20-V43)*(18/23)
V26 V43+(V20-V43)*(17/23)
V27 V43+(V20-V43)*(16/23)
V28 V43+(V20-V43)*(15/23)
V29 V43+(V20-V43)*(14/23)
V30 V43+(V20-V43)*(13/23)
V31 V43+(V20-V43)*(12/23)
V32 V43+(V20-V43)*(11/23)
V33 V43+(V20-V43)*(10/23)
V34 V43+(V20-V43)*(9/23)
V35 V43+(V20-V43)*(8/23)
V36 V43+(V20-V43)*(7/23)
V37 V43+(V20-V43)*(6/23)
V38 V43+(V20-V43)*(5/23)
V39 V43+(V20-V43)*(4/23)
V40 V43+(V20-V43)*(3/23)
2z V43+(V20-V43)*(2/23)
V42 V43+(V20-V43)*(1/23)
V43 VINN4

V44 V55+(V43-V55)*(22/24)
V45 \/55+(V43-V55)*(20/24)
V46 V/55+(V43-V55)*(18/24)
V47 V55+(V43-V55)*(16/24)
V48 V/55+(V43-V55)*(14/24)
V49 V55+(V43-V55)*(12/24)
V50 V/55+(V43-V55)*(10/24)
V51 V55+(V43-V55)*(8/24)
V52 V55+(V43-V55)*(6/24)
V53 V/55+(V43-V55)*(4/24)
V54 V55+(V43-V55)*(2/24)
V55 VINNS
V56 V62+(V55-V62)*(44/48)
V57 V62+(V55-V62)*(40/48)
V58 V62+(V55-V62)*(36/48)
V59 V62+(V55-V62)*(32/48)
V60 V62+(V55-V62)*(25/48)
V61 V62+(V55-V62)*(18/48)
V62 VINNG6
V63 VINN7

Table 5.15: Voltage Calculation Formula of Grayscale Voltage (Negative Polarity)
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Figure 5.19: Relationship between Source Output and Vcom
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Figure 5.20: Relationship between GRAM Data and Output Level (Normal White Panel REV ="1")

Himax Confidential -P.79-
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. December, 2009

For Only



> HX8347-B

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

K@?fihwmav(

DATA SHEET Preliminary VO1

5.11 Power On/Off Sequence

The following are the sequences of register setting flow that applied to this driver driving the
TFT display, when operate in Register-Content interface mode.

Display On/Off Set flow

Display on flow

Display off flow
Display on Display off
GON="1" GON ="1"
DTE="1" DTE="1"
D1-0="10" D1-0="10"

v v

Wait 2 frames or more Wait 2 frames or more
Display on Display Off
GON="1" GON ="0"

DTE ="1" DTE = "0"

D1-0="11" D1-0="01"

- "Display off"
"Display on"

I v

Figure 5.21: Display On/Off Set flow
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Sleep Mode Set up Flow

Sleep in
Display off flow j
[ pay J Set
sleep
v
| Set sleep (SLP ="1") | _J

|

[ SLEEP MODE }

{

Release from sleep mode
SLP="0"

|

Display on flow

Figure 5.22: Sleep Mode Setting flow

Standby Mode Set up Flow

Standby
Display off flow j
[ pay } Set
standby
v
| Set standby (STB = "1") | _J

[ Standby MODE }

Release from sleep mode
STB="0"

!

Display on flow

Figure 5.23: Standby Mode Setting flow
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Deep Standby Mode Set up Flow
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Deep
Standby

Display off flow

¥

Set standby (STB = "1")

Set deep standby
(DP_STB ="1")

v

Set deep standby
(DP_STB ="0")

!  Wait >20ms

Release from deep
standby (STB ="0")

|

Power supply setting

Display on flow

Figure 5.24: Deep Standby Mode Setting flow
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Power On/Off Setting up Flow

Power OFF flow

Power ON flow

Vo1 10VCC HW RESET Display ON setting bits
DTE ="1", D[1-0]="11" Normal Display
/ GON ="1"
Or VCLIOVCC simultaneously [ Display OFF ] Display OFF Flow
Set GON, DTE, D[1-0]
Wait >5ms

Display off Setting Display off
DTE=0
D[1:0]=00
GON=0
\4
APE=0
\J Power supply initial setting Power supply Halt AP[2:0]=000
f D VRH[3:0] BT[2:0] L=
Registers setting before : .
power supply startup OVIED] l
VCM[5:0]
v Wait >20ms lovec  val

—_—

Registers setting for
power supply startup

Power supply operation setting
APE=1
AP[2:0]=100

—_—

—
Wait >20ms
Y
[ ) ] Power OFF flow
Set other register
Y

Set Display on sequence SAP=1

Or VCI,IOVCC simultaneously

i

Set GON=1, DTE=1,

D[1-0]=11

Figure 5.25: Power Supply Setting Flow
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5.12 Input / Output Pin State

5.12.1 Output Pins

DATA SHEET Preliminary VO1

Output or Bi-directional pins After Power On After Hardware Reset
DB17 to DBO . . . .
(Output driver) High-Z (Inactive) High-Z (Inactive)
SDO High-Z (Inactive) High-Z (Inactive)
TE Low Low

5.12.2 Input Pins

Table 5.16: Characteristics of Output Pins

Input pins During Power After After Hardware | During Power
On Process Power On Reset Off Process

NRESET Input valid Input valid Input valid Input valid
NCS Input invalid Input valid Input valid Input invalid
NWR_SCL Input invalid Input valid Input valid Input invalid
NRD Input invalid Input valid Input valid Input invalid
DNC Input invalid Input valid Input valid Input invalid
SDI Input invalid Input valid Input valid Input invalid
VSYNC Input invalid Input valid Input valid Input invalid
HSYNC Input invalid Input valid Input valid Input invalid
DE Input invalid Input valid Input valid Input invalid
DOTCLK Input invalid Input valid Input valid Input invalid
DB[17:0] Input invalid Input valid Input valid Input invalid
OSC, IM3~0 Input invalid Input valid Input valid Input invalid
TEST2-1 Input invalid Input valid Input valid Input invalid
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5.130TP Programing

5.13.1 OTP table

OTP_INDEX Ref.
(REX) D7 D6 D5 D4 D3 D2 D1 DO Register
00 ID17_1 ID16_1 ID15 1 ID14 1 ID13_1 ID12_1 ID11_1 1D10_1 DAh
01 ID27_1 ID26_1 ID25 1 ID24 1 ID23_1 ID22_1 ID21_1 1D20_1 DBh
02 ID37_1 ID36_1 ID35_1 ID34 1 ID33_1 ID32_1 ID31_1 1D30_1 DCh
03 ID17_2 ID16_2 ID15 2 ID14 2 ID13 2 ID12_2 ID11_2 ID10_2 DAh
04 ID27 2 ID26_2 ID25 2 D24 2 ID23 2 ID22 2 ID21 2 ID20_2 DBh
05 ID37_2 ID36_2 ID35_2 ID34 2 ID33_2 ID32_2 ID31_2 ID30_2 DCh
06 ID17_3 ID16_3 ID15 3 ID14 3 ID13 3 ID12_3 ID11_3 ID10_3 DAh
07 ID27_3 ID26_3 ID25 3 ID24 3 ID23 3 ID22_3 ID21_3 ID20_3 DBh
08 ID37_3 ID36_3 ID35_3 ID34 3 ID33_3 ID32_3 ID31 3 ID30_3 DCh
09 ID17_4 ID16_4 ID15 4 ID14 4 ID13_4 ID12 4 ID11_4 1D10_4 DAh
0A ID27 4 ID26_4 ID25 4 ID24 4 ID23_4 ID22 4 ID21_4 1D20_4 DBh
0B ID37_4 ID36_4 ID35 4 ID34 4 ID33_4 ID32_4 ID31_4 1D30_4 DCh
0C ID17 5 ID16 5 ID15 5 ID14 5 ID13_5 ID12 5 ID11_5 ID10_5 DAh
0D ID27 5 ID26 5 ID25 5 ID24 5 ID23_5 ID22 5 ID21_5 1D20_5 DBh
OE ID37_5 ID36_5 ID35 5 ID34 5 ID33_5 ID32_5 ID31_5 ID30_5 DCh
OF ID17_6 ID16_6 ID15 6 ID14 6 ID13 6 ID12_6 ID11_6 ID10_6 DAh
10 ID27_6 ID26_6 ID25 6 ID24 6 ID23 6 ID22_6 ID21_6 ID20_6 DBh
11 ID37_6 ID36_6 ID35_6 ID34 6 ID33_6 ID32_6 ID31_6 ID30_6 DCh
12 ID17_7 ID16_7 ID15 7 ID14 7 ID13 7 ID12_7 ID11_7 ID10_7 DAh
13 D27 _7 ID26_7 ID25 7 D24 7 ID23 7 ID22_7 ID21 7 ID20_7 DBh
14 ID37_7 ID36_7 ID35_7 ID34 7 ID33 7 ID32_7 ID31 7 ID30_7 DCh
15 ID17_8 ID16_8 ID15 8 ID14 8 ID13_8 ID12_8 ID11_8 1D10_8 DAh
16 ID27_8 ID26_8 ID25_8 ID24 8 ID23_8 ID22_8 ID21_8 1D20_8 DBh
17 ID37_8 ID36_8 ID35_8 ID34 8 ID33_8 ID32_8 ID31_8 ID30_8 DCh
18 Valid_ID1 8 |Valid ID1_7 | Valid_ID1_6 | Valid_ID1_5 | Valid_ID1 4 [Valid ID1_3| Valid_ID1_2 | Valid_ID1_1
19 Valid_ID2_8 |Valid_ID2_7 | Valid_ID2_6 | Valid_ID2_5 | Valid_ID2_4 [ Valid_ID2_3| Valid_ID2_2 | Valid_ID2_1 -
1A Valid_ID3 8 |Valid ID3_7 | Valid_ID3_6 | Valid_ID3_5 | Valid_ID3 4 [Valid ID3 3| Valid_ID3_2 | Valid_ID3_1 --
1B Valid_VCM_1 VCM5_1 VCM4_1 VCM3_1 VCM2_1 VCM1_1 VCMO0_1 29h
1C Valid_VDV_1 VDV4 1 VDV3 1 VDV2_1 VDV1 1 VDVO_1 13h
1D Valid_VCM_2 VCM5_2 VCM4_2 VCM3_2 VCM2_2 VCM1_2 VCMO0_2 29h
1E Valid_VDV_2 VDV4 2 VDV3 2 VDV2 2 VDV1 2 VDVO_2 13h
1F Valid_VCM_3 VCM5_3 VCM4_3 VCM3_3 VCM2_3 VCM1_3 VCMO0_3 29h
20 Valid_VDV_3 VDV4 3 VDV3 3 VDV2 3 VDV1 3 VDVO_3 13h
21 Valid_VCM_4 VCM5_4 VCM4_4 VCM3_4 VCM2_4 VCM1 4 VCMO0_4 29h
22 Valid_VDV_4 VDV4 4 VDV3 4 VDV2 4 VDV1 4 VDVO 4 13h
23 Valid_VCM_5 VCM5_5 VCM4_5 VCM3_5 VCM2_5 VCM1 5 VCMO0_5 29h
24 Valid_VDV_5 VDV4 5 VDV3 5 VDV2 5 VDV1 5 VDVO0_5 13h
25 Valid_VCM_6 VCM5_6 VCM4_6 VCM3_6 VCM2_6 VCM1_6 VCMO0_6 29h
26 Valid_VDV_6 VDV4 6 VDV3 6 VDV2_6 VDV1 6 VDVO_6 13h
27 Valid_VCM_7 VCM5_7 VCM4_7 VCM3_7 VCM2_7 VCM1 7 VCMO0_7 29h
28 Valid_VDV_7 VDV4 7 VDV3 7 VDV2_7 VDV1 7 VDVO0_7 13h
29 Valid_VCM_8 VCM5_8 VCM4_8 VCM3_8 VCM2_8 VCM1_8 VCMO_8 29h
2A Valid_VDV_8 VDV4 8 VDV3 8 VDV2_8 VDV1 8 VDVO_8 13h
2B Valid_panel DDVDH_TRI| SM_Panel SS Panel | GS Panel | REV_Panel | BGR Panel 98h
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5.13.2 OTP programming flow
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Normal ON

|

Write OTP data to
relate Register

Set BT=0x01
(R10h=0x1190h)

\ 4

OTP_KEY
(RA5h=0xAAS5b5)

'Wait 1ms

A
Set VPP_SEL="1'

(RA4h=0x0002)

Wait 1us
\ 4

Set VPP_EN="1’
(RA4h=0x0042h)

Wait 100us
\ 4

Set OTP Index/Mask
(RA3h=0x??7?7h)

\ 4

Set OTP Start
OTP_PROG="1'
(RA4h=0x0043h)

l Wait 10ms

Set OTP End
OTP_PROG="0'

<

(RA4h=0x0042h)

Wait 1ms
v

Wait 1ms

DATA SHEET Preliminary VO1
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Set VPP_SEL=0'
(RA4h=0x0040h)

!

Set VPP_EN=0’
(RA4h=0x0000)

!
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5.13.3 OTP Sequence

Step Operation
1 Power on and IC normal operation
Write optimized value to related register
Command Register Description
ID1 RDAh Set ID1 LCD version
2 ID2 RDBh Set ID2 LCD version
ID3 RDCh Set ID3 LCD version
Power control 4 R13h Set VDV[4:0] VCOM amplitude
Power control 7 R29h Set VCM[5:0] VCOMH voltage

3 Set BT[2:0]=0x01 (R10h=0x1190)
4 Set OTP_KEY (RA5h=0xAA55)
5 Set OTP_SEL (RA4h=0x0002)
6 Set OTP_EN (RA4h=0x0042)
Set OTP Index
Index Description
7 00h,01h,02h ID1~ID3 index
1Bh,1Ch VDV,VCM Vcom valid
2Bh Panel characteristic, Valid_Panel

8 Set OTP_Mask=0x00h, programming the entire bit of one parameter.

9 | Set OTP Start OTP_PROG="1' (RA4h=0x0043h)

10 Wait 10ms

Set OTP Start OTP_PROG="0' (RA4h=0x0042h)
Complete programming one parameter to OTP.

re-power on again.

If continue to programming other parameter, return to step (4). Otherwise power off module, and
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5.13.4 OTP Read flow
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< OTP Read Flow >

Y

Set OTP Index

A

(RA3h=0x??00h)

v

Set OTP_POR=0
(RA4h=0x0000)

Y

Keep the OTP_INDEX
set OTP_POR=1
(RF3h=0x0200)

Y

Read the command RA4h and
get the OTP_DATA

Y

Read another OTP index

e

No
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5.14 Content Adaptive Brightness Control (CABC) function

The HX8347-B has support Content Adaptive Brightness Control (CABC) Function and will
output one PWM signal to external LED Driver IC. The PWM signal is automatics adjust
output duty by display image for saving LED backlight power consumption.

Example:

® Image A: -20% brightness reduction
® Image B: -30% brightness reduction
® |Image C: -10% brightness reduction

Image A: Image B: Image C:
Brightness Brightness Brightness
reduction reduction reduction
ratio -20% ratio -30% ratio -10%

90%

|
|
100% —
|
|
I 80%

N /

|
|
' |
» I | |
o |
o} I | |
£ | | '
< | I I |
2 son | I | |
> b — |
) | ' | |
o I |
@ | | | |
=) I | | I I
| Transition | Transition | Transition |
| time | | time | | time |
|
|
|
I

| | |

|
% | , | |
| i | |

P Time

Figure 5.26: Example of CABC function

The general block diagram of the CABC and the brightness control is illustrated below:

VSYNC, HSYNC, ENABLE, Display Control —
DCLK( in RGB IF) | Signal Generator =
Image Data - D(i.:g]?;a?:rta >
C[1:0]="00} Off
- Display Data C[1:0]='01",'10}'11": On
Contents Analysis .
Gain
CABC Gain
=1 /Duty
CABC Block
Duty
DBV[7:0]
(BL="0) *
PWM_CLK PWM Clock Brightness Control o CABC_PWM_OUT
(foscD) . Devider Block g (BL="1")
BCTRL=0": Off
BCTRL='1": On
Figure 5.27: CABC block diagram
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Module architectures

The HX8347-B can support two module architectures for CABC operation. The BL bit setting
of R3Dh can be used to select used display module architecture. White LED driver circuit for

display backlight is located on the main PWB, not in the display module both in architecture |
and Il.

» Architecture |

Main PWEB Display module
Display
interface 1.BL ='1" of RB3h
LCDpanel | 5 | ED backlight brightness for the
CABC_ display is controlled by external
PWM_OUT

VBAT A output “CABC_PWM_OUT" .
LED=

Power
lines
* Architecture Il
Main PWB Display module
Display
interface 1.BL ='0" of RB3h
LCD panel | 5 | ED backlight brightness data for
the display is read with DBV[7:0] bits
of R3Ch.
3. Read commands RB2h should be
LED= synchronized with V-sync.

FPower
limes
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Brightness control block

There is an external output signal from brightness block, CABC_PWM_OUT, to control the
LED driver IC in order to control display brightness.

There are resister bits, DBV[7:0] of RB1h, for display brightness of manual brightness setting.
The CABC_PWM_OUT duty is calculated as DBV[7:0]/255 x CABC duty (generated after
one-frame display data content analysis).

For example: CABC_PWM_OUT period = 2.95 ms, and DBV[7:0](RB2h) = ‘228pec’ and
CABC duty is 74%. Then CABC_PWM_OUT duty = 228 / 255 x 74% = 65.90%. Correspond
to the CABC_PWM_OUT period = 2.95 ms, the high-level of CABC_PWM_OUT (high
effective) = 1.94ms, and the low-level of CABC_PWM_OUT = 1.01ms.

One Period

....... asa ON

Display

Brightness

r
CABC_
PWM_OUT

[ ]

.
[}
[}
.
[
.
............. i cew casscse eeme OFF

J

|

~ ~ Y /N Y
Duty = 100% Duty = 100% Duty = 33% Duty = 65.90%
OFF Maximum

Figure 5.28: CABC_PWM_OUT output duty

When Architecture Il module is used (BL='0") with the example below, the CABC_PWM_OUT
is always output low and the DBV[7:0](RB2h) will be read a value as 169pgc (169/255=

66.27%).
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Minimum brightness setting of CABC function

CABC function is automatically reduced backlight brightness based on image contents. In the
case of the combination with the CABC or manual brightness setting, display brightness is too
dark. It must affect image quality degradation. CABC minimum brightness setting (CMB[7:0]
bits of RBEh) works to avoid too much brightness reduction.

When CABC is active, CABC can not reduce the display brightness to less than CABC
minimum brightness setting. Image processing function works as normal, even if the
brightness can not be changed.

This function does not affect the other function, manual brightness setting. Manual brightness
can be set the display brightness to less than CABC minimum brightness. Smooth transition
and dimming function can work as normal.

When display brightness is turned off (BCTRL="0' of RB3h), CABC minimum brightness
setting is ignored. Read CABC minimum brightness CMB[7:0] (RBFh) always reads the
setting value.

Display dimming

A dimming function (how fast to change the brightness from old to new level and what are
brightness levels during the change) is used when changing from one brightness level to
another to avoid flicker in the actual display module. This dimming function curve is the same
in increment and decrement directions.

Luminance 4 / Hysteresis Step Up Luminance 4 Dimming
L
Time ] o Time
Without Dimming With Dimming
Figure 5.29: Dimming function

Himax Confidential -P.92-

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. December, 2009

For Only



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

DATA SHEET Preliminary VO1

6. Command

IM3~IMO = “0000” 8080 MCU 16-bits Parallel Interface Type |

|DB15|DB14|DB13|DB12|DB11 | DB10| DB9 | DBS | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO |

Register
Content|D15|D14|D13|D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | Do|

IM3~IMO = “0001” 8080 MCU 8-bits Parallel Interface Type |

1st Transfer 2nd Transfer
| DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO | | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO |
S:r?ti::ﬁr|D15|D14|D13|D12|D11|D10| D9 [ b8 | [ o7 [ b6 | b5 [ pa [ b3 | D2 | D1 | Do |

IM3~IMO = “1000” 8080 MCU 18-bits Parallel Interface Type |

|DB17|DB16|DB15|DB14|DB13|DB12|DB11 | DB10| DB9 | DBS | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO |

Register|
content

|D15|D14|D13|D12|D11|D10|D9|D8|D7|D6|D5|D4|D3|D2|D1|D0|

IM3~IMO = “1001" 8080 MCU 9-bits Parallel Interface Type |

1st Transf 2nd Transf
| DBS | DB7 | DB6 | DB5 S| L;ET TFDB3 | DB2 | DB1 | DBO || DBS | DB7 | DB6 | DB5 |n Dsﬁ eDrB3 | DB2 | DB1 | DBO |

Register|
content

|D15|D14|D13|D12|D11|D10|D9|D8| |D7|D6|D5|D4|D3|D2|D1|D0|

IM3~IMO = “0010” 8080 MCU 16-bits Parallel Interface Type Il

|DB17|DB16|DB15|DB14|DB13|DB12 | DB11 | DB10| | DBS | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 |

CR:rﬂi:;?r|D15|D14|D13|D12|D11|D10|Dg|Ds| |D7|D6|D5|D4|D3|D2|D1|D0|

IM3~IMO = “0011” 8080 MCU 8-bits Parallel Interface Type I

1st Transfer 2nd Transfer
| DB17 | DB16 | DB15 | DB14 | DB13 | DB12 | DB11 | DB10 | | DB17 | DB16 | DB15 | DB14 | DB13 | DB12 | DB11 | DB10|
S;?ti:;?r|o15|D14|D13|D12|D11|D10| D9 | Ds | | D7 | D6 | D5 | D4 | D3 | D2 | D1 | Do|

IM3~IMO = “1010” 8080 MCU 18-bits Parallel Interface Type Il

|DB17|DB16|DB15|DB14|DB13|DB12|DB11 | DB10| DB9 | DBS | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO |

Register|
content

[p15 [ D14 [ D13 [ D12 [ D11 [ D10 | Do | ps | |D7|D6|D5|D4|D3|D2|D1|D0|

IM3~IMO = “1011” 8080 MCU 9-bits Parallel Interface Type II

1st Transfer 2nd Transfer
| DB17 | DB16 | DB15 | DB14 | DB13 | DB12 | DB11 | DB10| DB9 | | DB17 | DB16 | DB15 | DB14 | DB13 | DB12 | DB11 | DB10| DB9 |

Register|
content

|D15|D14|D13|D12|D11|D10|D9|D8| |D7|D6|D5|D4|D3|D2|D1|D0|
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6.1 Command Set
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Register RIW RS Upper Code Lower Code
RB15 | RB14 | RB13 | RB12 | RBIL | RBIO RBY RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
IR Index W 0 * * * * * * * * * ID6 ID5 ID4 D3 D2 ID1 IDO
ROOh | Driver ID code R 1 1 0 0 1 0 0 1 1 0 0 1 0 0 1 0 1
Driver Output SM SS
ROlh | oo RW | 1 0 0 0 0 0 © 0 © 0 0 0 0 0 0 0 0
Rozh | LCD driving RW | 1 0 0 0 0 0 0 el 0 0 0 0 0 0 0 0 0
Control (0)
TRI DFM BGR /D1 /DO AM
RO3h | Entry Mode RW | 1 0 0 0 0 0 0 0 0 0 0
Y ©) © © @) @ ©)
Rosh | 16 bits data RW | 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 EPF[L-0]
mapping (00)
- PTDE[L0] BASEE GON DTE cL D1 DO
RO7h Display Control 1 RW 1 0 0 0 0 0 0 0 0
Pay (00) ©) ©) ©) ©) ©) ©)
- FP[3:0] BP[3:.0]
R08h Display Control 2 RW 1 0 0 0 0 (1000) 0 0 0 0 (1000)
- PTS[L:0] PTG[L.0] ISC[3:0]
R0O%9h Display Control 3 RW 1 0 0 0 0 0 0 (00) 0 0 (00) (0000)
- TE Mo TEOE TEI2:0]
ROAh | Display Control4 | RW | 1 0 0 0 0 0 0 0 0 4500) 0 0 0 0 ©00)
RGB Interface ECN[2:0] RM DMIL:0] RIM[L:0]
ROCh | Control 1 Rw | 1 0 (000) 0 0 0 ©) 0 0 (00) 0 0 (00)
TE Output TEP[8:0]
RODh | position e Y Y Y Y Y Y Y (0 0000 0000)
RGB Interface VSPL | HSPL EPL DPL
ROFh | Core oS RW | 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 © 0
SAPO BT2 BTL BTO APE AP2 AP1L APO SLP STB
R10h Power Control 1 RW 1 0 0 0 0 0 0
) 1) 1) 0) 0) 0) 0) 0) ) )
DC12 | DC11 | DC10 DCO2 | DCOL | DCOO
R1lh | PowerControl2 | RW | 1 0 0 0 0 0 0 0 0 0 0
1) 1) 1) (€] @) (€3]
DDVD
XDK | VCIRE VRH3 | VRH2 | VRH1 | VRHO
R12h | PowerControl3 | RW | 1 0 0 0 0 0 0 H_TRI 0 0
5 © ©) ) 0 © ©
VDV4 | VDV3 | VDV2 | VDV1I | VDVO
R13h | PowerControl4 | RW | 1 0 0 0 0 0 0 0 0 0 0 0
(0) (0) (0) (0) (0)
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Register RIW | RS g1 T RB12 | RBI3 R:f; = Colg;n RBIO | RB9 RB8 RB7 RB6 RB5 RLB(ilwer Co?aess RB2 RBL RBO
o [ [ [0 [0 [0 [0 [0 [0 [0 [0 [ [ o [ o[ | |
Rown | RAMAGGress oy, [ g o o o o o o 5 Al(%%e AI(%%S AI(%§4 AESS A%Z AI(%%l Agﬁo A(g)g A(g)s
R22h m’t\glﬁtg 4 RW | 1 RAM WD17-0 /RAM (RD17-0)
R29h §°Wer Control | pw | 1 0 0 0 0 0 0 0 0 0 0 \(’53/'333]
Ragh | oo Rw | 1t 0 0 0 0 0 0 0 0 0 0 0 0 F(Rligsl:;)]
R30h | rControl (1) RW | 1 0 0 0 0 0 M(%)lz M(%)ll M(%)lo 0 0 0 0 0 M(%?z M(%())l M(%())O
R31h | rControl (2) RW | 1 0 0 0 0 0 M(';?Z M('(:;l M(F(;?O 0 0 0 0 0 M(';fz M('gl M(F(’))ZO
R32h | rControl (3) RW | 1 0 0 0 0 0 M(';‘;’z M(Po)‘r’l M(Po)‘r’o 0 0 0 0 0 M(';;‘Z M('(j);‘l M(F(’);‘O
R35h | rControl(4) | RW | 1 0 0 0 0 0 c(%;z C(F(’;l c(lgo 0 0 0 0 0 C?sz C?Ofl C('Z‘)JO
R36h | r Control (5) RW | 1 0 0 0 O(%%“ 0(33 o(%%z O('gl 0530 0 0 0 0 O(%())S o(%())z O(%())l O(%‘))O
R37h | rControl (6) RW | 1 0 0 0 0 0 M(’:‘))lz M(’z‘))ll M('z'))lo 0 0 0 0 0 M(’:‘);)Z M(’z‘)‘))l M('z‘)g)o
R38h | rControl (7) RW | 1 0 0 0 0 0 M(’:‘))sz M(’z‘))sl M('z'))SO 0 0 0 0 0 M(’:‘))ZZ M(’z‘)fl M('z‘))zo
R3%h | rControl(8) | RW | 1 0 0 0 0 0 M(’E')g_’z M(’:')S_’l M(';')Sr’o 0 0 0 0 0 M(’:');‘z 'V'(’:');‘l M('z‘);‘o
R3Ch | rControl(®9) | RW | 1 0 0 0 0 0 C('\;z Ca%l ca%o 0 0 0 0 0 C("(‘)‘))z Ca')g)l Ca')g)o
R3Dh | r C?ntrol @) | rRwW | 1 0 0 0 O(’:'S“ O(’:'SS O('E'))lz O(';'))“ O(’:'))lo 0 0 0 0 O(';‘)‘)B O('E‘)‘))Z O(';‘)‘;l O(’:')?O
R50h g:’a':tzoma' RW | 1 0 0 0 0 0 . o H(%ﬁéﬁf]
R51h Eﬁ{li}zo”ta' RW | 1 0 0 0 0 0 0 0 H(ﬁfg;f]
R52h | Vertical Start RW | 1 0 0 0 0 0 0 0 V(%ﬁgg?]
R53h | Vertical END RW 1 0 0 0 0 0 0 0 \gXEl[;:ZC;]
o | S o |3 [ o] i T [ [ [ e el e
R61h gii‘fﬂ')’lnage RW | 1 0 0 0 0 0 0 0 0 0 0 0 0 0 NDL(0) | VLE(©) | REV(0)

SPI
R66h | ReadWrite wo| o1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 RW
Control
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240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver

DATA SHEET Preliminary V01

; Upper Code Lower Code
Register RIW | RS —Rpis T Reia | RBi3 | RBl2 | RBII | RBIO RB9 RBS RB7 RB6 RB5 RB4 RB3 RB2 RBL RBO
R6AN \éiﬁ'tfgl' Seroll | pw | 1 0 0 0 0 0 0 0 VL8(0) | VL7(0) | VL6(0) | VL5(0) | VL4©) | VL3(0) | VvL2(0) | VL1(0) | VLO(©)
Partial Image 1
Reoh | Display W |1 0 0 0 0 0 0 0 P'(I;IED;P PTI7DP0 PTIgPO PTgPO PT4DPO PT?PO PTI23P0 PTE1>P0 PTIgPO
Position
Partial Image 1
R81h | Area (Start RW | 1 0 0 0 0 0 0 0 PTSAO PTfAO PTng PTgAO PTSA04 | PTSA03 | PTSA02 | PTSAOL | PTSA00
Line)
Partial Image 1
R82h | Area (End RW | 1 0 0 0 0 0 0 0 PTEAO PTEAO PTEAO PTEAO PTEAO04 | PTEAO3 | PTEAO2 | PTEAOL | PTEAOO
Line)
Partial Image 2
Resh | Display W |1 0 0 0 0 0 0 0 PTlgP PTI7DP1 PTIgPl PTgPl PT4DP1 PTgPl PTI23P1 PTE1>P1 PTIgPl
Position
Partial Image 2
R84h | Area (Start RW | 1 0 0 0 0 0 0 0 PTgAl PT§A1 PTgAl PTgAl PTSA14 | PTSA13 | PTSA12 | PTSA1l | PTSA10
Line)
Partial Image 2
R85h | Area (End RW | 1 0 0 0 0 0 0 0 PTEAI PTEAl PTgAl PTEAI PTEA14 | PTEA13 | PTEA12 | PTEA1l | PTEALO
Line)
Panel Interface DIVIOO RTNI4 | RTNI3 | RTNI2 | RTINIL | RTNIO
Rooh | 200 T RW | 1 0 0 0 0 0 0 DIVI1(0) © 0 0 0 a © © 0 0
Panel Interface NOWI NOWI
Rozh | o2 T RW | 1 0 0 0 0 0 oy | Nown@) | oo 0 0 0 0 0 0 0 0
Panel Interface NOW NOW NOWE
Ro7h | oot 13 RW 0 0 0 0 Ea Eo NOWEL o 0 0 0 0 0 0 0 0
R98h Panel Interface RW 0 0 0 0 0 0 0 0 0 0 0 SM_Pa SS_Pan GS_Pa REV_P BGR_P
Control 4 nel el nel anel anel
OTP VCM
VCM_ | veM_ | veM_ | veMm_ VCM_ VCM_E
RAZh E;a;glseand RW | 1 0 0 o5 04 D3 D2 VCM_D1 00 0 0 0 0 0 0 0 N
RAsh | OTPDataand | sy | , | OTP_In | OTP_In [ OTP_In | OTP_In | OTP_I | OTP_I | OTP_Inde | OTP_I | OTP_M | OTP_M | OTP_M [ OTP_M | OTP.M | OTP.M | OTP_M | OTP_M
Index dex7 dex6 dex5 dex4 ndex3 ndex2 x1 ndex0 ask7 ask6 askb5 ask4 ask3 ask2 askl ask0
) Lload D | VPP.E | OTP.P | OTP.P | OTPP | OTP.P | VPP.S | OTP P
RA4h | OTP function RW | 1 0 0 0 0 0 0 0 0 o bie N OR WE TN ™D e ROG
oL KEYL | KEY1
RASh | Programming RW | 1 | KEY15 | KEY14 | KEY13 | KEY12 1 o KEY9 KEYS | KEY7 KEY6 | KEY5 KEY4 KEY3 KEY2 KEY1 KEYO
ID Key
Re1h | Write Display W 1 DBV7 DBV6 | DBV5 DBV4 DBV3 DBV2 DBV1 DBVO
Brightness
Rreon | Read Display R 1 DBV7 | DBV6 | DBV5 DBV4 DBV3 DBV2 DBV1 DBVO
Brightness
RB3h | Wite CTRL w |1 X X BCTRL X DD BL X X
Display value
RBan | Read CTRL R | 1 X X BCTRL X DD BL X X
Display value
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240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver
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DATA SHEET Preliminary V01

: Upper Code Lower Code
Regist RW | RS
sk RBI5 | RB14 | RB13 | RB12 | RBIL | RBI0O | RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RBL | RBO
Write Content
RBsh | Adaptive w 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C[1:0]
Brightness
Control value
Read Content
RBeh | Adaptive R 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C[1:0]
Brightness
Control value
Write CABC
RBEh | Minimum w 1 0 0 0 0 0 0 0 0 CMB[7:0]
Brightness
Read CABA
RBFh | Minimum R 1 0 0 0 0 0 0 0 0 CMB[7:0]
Brightness
CABC Control LEDON | PWMP
RCTh | | w | 1] o 0 0 0 0 0 0 0 o‘o‘o‘o‘o‘o‘POL‘OL
RC8h (Z:ABCCO”UO' w 1 0 0 0 0 0 0 0 0 PWM_Period][7:0]
RDAh | ID1 RW | 1 0 0 0 0 0 0 0 0 ID1[7:0]
RDBh | ID2 RW | 1 0 0 0 0 0 0 0 0 ID2[7:0]
RDCh | ID3 RW | 1 0 0 0 0 0 0 0 0 ID3[7:0]
Reeh | Deepstandby |, 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 DSTB
mode control
RF3h gg:dData 1 0 0 0 0 0 0 0 0 OTP_DATA_READI7:0]
RF4h_| ID OTP CNT 1 0 ID1_CNT[3:0] ID2_CNT[3:0] 0 ID3_CNT[3:0]
VCOM OTP . .
RN | ont R 1 0 0 0 0 0 VCM_CNTI[3:0] 0 VDV_CNT[3:0]
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240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver
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DATA SHEET Preliminary V01

6.2 Index Register

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7

RB6 RB5 RB4 RB3 RB2 RB1 RBO
W 0 * * * * *

* * * * ID6 | ID5 | ID4 | ID3 | ID2 | ID1 | IDO

Figure 6.1: Index Register

Index register (IR) specifies Index of the register from ROOh to RFFh. It sets the register
number (ID6-0) in the range from 000000b to 1111111b in binary form.

6.3 Driver ID code(R0O0ON)

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9

RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
R 0 L7 L6 | LS | L4 L3 | L2 L1 | LO 0

0 0 0 0 0 0 0

The device ID “9325h” is read out when read this register.

6.4 Driver Output Control (R0O1h)

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2

RB1 RBO
w 1 0 0 0 0 0 SM| O SS| O 0 0

0 0 0 0 0

Figure 6.2: Driver Output Control Register (RO1h)

SS: The source driver output shift direction selected. The shift direction from S1 to S528 when
SS = 0. And shift direction from S528 to S1 when SS = 1. And if the BGR = 0,
<R><G><B> color is assigned from S1. When SS = 1 and BGR = 1, <R><G><B> color is
assigned from S528. Re-write to the GRAM after changed the SS bit or BGR bit.

SM: Specify the scan order of gate driver. The scan order according to the mounting method
of gate driver output pin.
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SM GS

Scan direction

Even-

number line

02€D 01 2D

G318

TFT panel

G4 G3
G2 G1

G320 G319
G317

Odd-
number line

6LED O} LD

HX8347-B

G1,G2, G3, G4,.

G317, G318, G319, G320

02€D 01 2D

R

Even-
number line

G319
G317

G320
G318

TFT panel

G4 G3
G2 G1

Odd-
number line

6LED 01 LD

HX8347-B

G320, G319, G318, G317.....

G4, G3, G2, G1

02€D 01 2O

R

Even-
number line

G320

/[\ TFT panel
G2

number line

6LED 01 1D

HX8347-B

G1, G3, G5,....

G315, G317, G319, G320

G2, G4, G6,....

G314, G316, G318, G320

02€9D 012D

R

Even-
number line

G320

\L TFT panel

G2

G319

number line

6LED 01 LD

HX8347-B

G320, G318, G316, G314,....

G6, G4, G2

G319, G317, G315, G313,....

G5, G3, G1
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> HX8347-B

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

6.5 Driving Control (RO2h)
R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

W 1 0 0 0 0 0 0 | BIC 0 0 0 0 0 0 0 0 0

Figure 6.3: Driving Control Register (R02h)

B/C: Specify LCD driving inversion type
“0” frame inversion
“1” line inversion

6.6 Entry Mode (RO3h)

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

W 1 TRI | DFM| 0 |BGR| O 0 0 0 [ORG| O |I/D1|1/DO | AM

Figure 6.4: Entry Control Register (RO3h)

AM: The updating direction as write data to GRAM. The data will be written vertically when
AM=1,; the data will be written horizontally when AM=0. In case of window address range
is given, data will be written to the GRAM in the range of the window address according
to AM & I/D [1..0].

I/D[1..0]: The AC will incremented by 1 after data written to GRAM if I/D = 1; the AC will
decremented by 1 after data written to GRAM if 1/D=0.

The following figure depicts the update method with 1/D1-0 & AM bit.

I/D[1:0]= 00 I/D[1:0]= 01 I/D[1:0]= 10 I/D[1:0]= 11
Hortizontal:decrement |Hortizontal:increment |Hortizontal:decrement |Hortizontal:increment
Vertical:decrement Vertical:decrement Vertical:increment Vertical:increment
_ AR SRTSTITT E D JESE
S S S S NS S NS A A A - - - - e N P >
AM=0
Horizontal
S et T Bt 5 -=» Aoz - -==--- it
=il B Bl- - - SRR El----- T JRACEN LA E
ET4 . 44 i LE] | ! E B[ Ll
ik v o i " ) A Vo ) 1
AM=1 vk ! " N "o "N :,: K
Vertical o ol iy Xk Ry '\ TR Wl
I i Kt Bl ) Al v ]
y ! J [B] B\ vy By vl vV v[E

l'
Figure 6.5: Address Direction Settings

ORG: Moves the origin address according to the ID setting when a window address area is
made. This function is enabled when writing data with the window address area using
high-speed RAM write.

ORG =*“0": The origin address is not moved. In this case, specify the address to start write

operation according to the GRAM address map within the window address area.

ORG =*“1": The original address “00000h” moves according to the I/D[1:0] setting.
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240RGB x 320 dot, 262K color, TFT Mobile Single Chip Driver %%/ mmax
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BGR: RGB direction selection for Color filter setting.
BGR =*“0" : S1,S2,S3 filter order='R’,'G’,'B’
BGR =“1" : S1,S2,S3 filter order='B’,’G’,'R’

TRI: When TRI=1, a pixel data is written to GRAM through transfer 3 times 8-bit bus interface.
DFM: Specify the data format when TRI=1.

TRI|DFM 16-bit interface RAM write data transfer
80-system 16-bit interface (1 transfer/pixel) 65536 colors Available
1st Transfer 2nd Transfer
GRAM  |pB|DB| DB|DB| DB| DB| DB| DB DB|DB| DB| DB| DB|DB|DB| DB
Data 17|16 |15 |14 [ 13 [12 |11 ]| 10 g|7|6|5|4]3]2]1

0 0
\\\ V V. V. V V V V' V ¢

RGB
Assignment G5|G4|G3|G2|G1|Go| B5| B4| B3| B2| B1| BO

80-system 16-bit interface MSB mode (2 transfers/pixel) 262,144 colors Available

1st Transfer 2nd Transfer

GRAM |DB|DB|DB(DB|DB|DB|DB(DB|DB(DB|DB|DBfDB|DB|DB |DB|DB| DB

Data 17 (16 |15 |14 |13 |12 |11 |10 | 8 (7 |6 |5 |4 [3 |2 | 1 |17 |16

T vV VYV vy yyyyy
RGB B|B|B|B|B|B

Assignment G| || 8| =2 | © || € 5(4(3]2]1]0

80-system 16-bit interface LSB mode (2 transfers/pixel) 262,144 colors Available

1st Transfer 2nd Transfer 1

GRAM |DB|DB|DB| DB| DB| DB| DB| DB| DB DB DH DB (DB| DB| DB| DB| DB| DB

Data 2 |1 |17]|16 |15 |14 |13 |(12|11 |10 8 (7 |6 |5 |4 |3 ]2 ]1

" Y VYV VY VYyvvyy
RGB B|B|B|B|B|B

Assignment GolllcalliGsliiG2liGl G0 543210

Figure 6.6: The Setting of DFM and TRI (80-system 16-bit Interface)
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TRI | DFM 8-bit interface RAM write data transfer

80-system 8-bit interface (2 transfers/pixel) 65,536 colors Available

2nd Transfer

1st Transfer

GRAM DB| DB DB| DB| DB| DB| DB| DB| DB | DB
Data 11 |10 17|16 (15|14 13|12 |11 |10

DB | DB| DB| DB| DB| DB
17 116 |15 14 [ 13 | 12
0 0
\\ Y V.V V. VYV V.V VY ¢
RGB
Assignment G5|G4|G3|G2|G1|G0o(B5| B4| B3| B2 B1| BO

80-system 8-bit interface (3 transfers/pixel) 262,144 colors Available
3rd Transfer

1st Transfer—
DB| DB|DB| DB|DB|DB| DB| DB| DB| DB|DB | DB|DB | DB| DB | DB| DB| DB
12 111 (10 [17 [16 [15 |14 |13 [12 |11 [10

2nd Transfer

GRAM
1 0 Data |11 10 [17 [16 |15 |14 |13
RGB
Assignment G5|G4|G3|G2|G1|Go| B5| B4| B3| B2| B1| BO
olors Available

80-system 8-bit interface (3 transfers/pixel) 262,144 c
2nd Transfer

crRAaM | DB| DB/ DB| DB(DB | DB | DB| DB DB| DB|DB | DB|DB | DB DB| DB DB| DB
16 |15 (14 [13 |12 (17 |16 [ 15 [14 |13 [12 |17 |16 |15 |14 |13 [12

B I T I T I II417

GO | B5| B4| B3| B2| B1| BO

3rd Transfer

1st Transfer

RGB
Assignment G5|G4(G3|G2|G1

Figure 6.7: The Setting of DFM and TRI (80-system 8-bit Interface)
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6.7 16 bits data mapping (RO5h)

RW RS RB15 RB14 RB13RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

w 1

0 0

0 0 0 0 0 0 0 0 0 0 0 0 [EPF1EPFO

Figure 6.8: 16 bits color data mapping Register 2 (R05h)

EPF[1:0]: 65K color mode data format

EPF1

EPFO

16 bits color mapping

Data Bus
[T T 1

RGB
Assignment

Data Bus

RGB
Assignment

Data Bus

RGB
Assignment

Data Bus

RGB
Assignment

Red
data=Blue
data

Green
data=even
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> HX8347-B

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

6.8 Display Control 1 (RO7h)

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

PTD| PTD BAS
w 1 0 0 E1| EO 0 0 0 EE 0 0 | GON| DTE| CL 0 | D1 | DO

Figure 6.9: Display Control Register 1 (R07h)

D1-0: When D1 =1, display is on; when D1 = 0, display is off. When display is off, the display
data is retained in the GRAM, and can be instantly displayed by setting D1 = 1. When
D1= 0, the display is off with the entire source outputs are set to the VSSD level.
Because of this, the HX8347-B can control the charging current for the LCD with AC
driving.
Control the display on/off while control GON and DTE. When D1-0 = 01, the internal
display of the HX8347-B is performed although the actual display is off. When D1-0 =
00, the internal display operation halts and the display is off.

HX8347-B Internal Gate-Driver
e s Sl Ol Display Operations Control Signals
0 0 X VSSD Halt Halt
0 1 X VSSD Operate Operate
1 0 X =PTS(0,0) Operate Operate
1 1 0 =PTS(0,0) Operate Operate
1 1 1 Base image Display Operate Operate

Note: Data can be written to the GRAM from the MPU regardless of the content of D1-0.

CL: CL = 1, the display mode is set to the 8-color display mode.

CL Number of Display Colors
0 262,144
1 8

DTE, GON: Specify the output level of gate line.

GON DTE Gate Output
0 X VGH
1 0 VGL
1 1 VGH/VGL

Note: GON bit is used in the gate driver. Control according to the bits’ values is executed by the gate driver.

BASEE: Base image display enable bit. When BASEE = “0”, no base image is displayed.
The HX8347-B drives liquid crystal at non-lit display level or displays only partial
images. When BASEE = “1", the base image is displayed. The D[1:0] setting has
higher priority over the BASEE setting.

Partial image 2 and Partial image 1 enable bits
PTDE1/0 = 0: turns off partial image. Only base image is displayed.
PTDE1/0 = 1: turns on partial image. Set the base image display enable bit to 0 (BASEE = 0).
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6.9 Display Control 2 (R08h)

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

w 1 0 0 0 0 | FP3 | FP2 [ FP1 | FPO 0 0 0 0 BP3| BP2| BP1 | BPO

Figure 6.10: Display Control Register 2 (R08h)

BP3-0: Specify the amount of scan line for back porch (BP).
FP3-0: Specify the amount of scan line for front porch (FP).

The setting vale, ensure that:
BP + FP = 16 lines

PB = 2lines

FP = 2lines

In external display interface mode, the BP start on the falling edge of VSYNC signal, followed
by he display operation. The FP starts after driving the number of scan line set with NL4-0.
After the FP, the blank period continues until the next input of the VSYNC signal.

R = EEE EER Number of FP Line Number of BP Line
BP3 BP2 BP1 BPO

0 0 0 0 Ignore

0 0 0 1 Ignore

0 0 1 0 2 lines

0 0 1 1 3 lines

1 1 0 1 13 lines

1 1 1 0 14 lines

1 1 1 1 Ignore

Table 6.1: BP/FP Bits Setting

VSYNC

— o

Display Area
FP
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6.10 Display Control 3 (R09h)

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
w 1 0 0 0 0 0 0 |PTS1|PTSO| O 0 |[PTG1|PTGO] ISC3|ISC2 [ ISC1(ISCO

Figure 6.11: Display Control Register 3 (RO9h)

PTG1-0: Specify the scan mode of gate driver in non-display area.

PTG1 PTGO Gate outputs in non-display area
0 0 Normal Drive
0 1
1 0 Interval scan
1 1

ISC3-0: Specify the scan cycle of gate driver when PTG1-0=10 in non-display area. Then scan
cycle is set to an odd number from 0~31.The polarity is inverted every scan cycle.

ISC3 | ISC2 | ISC1 | ISCO Scan Cycle feum = 60HZ

0 0 0 0 0 frame -

0 0 0 1 1 frame -

0 0 1 0 3 frames 50 ms

0 0 1 1 5 frames 84 ms

0 1 0 0 7 frames 117 ms

0 1 0 1 9 frames 150 ms

0 1 1 0 11 frames 184 ms

0 1 1 1 13 frames 217 ms

1 0 0 0 15 frames 251 ms

1 0 0 1 17 frames 284 ms

1 0 1 0 19 frames 317 ms

1 0 1 1 21 frames 351 ms

1 1 0 0 23 frames 384 ms

1 1 0 1 25 frames 418 ms

1 1 1 0 27 frames 451 ms

1 1 1 1 29 frames 484 ms
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PTS[1:0]: Specify the scan mode of Source in non-display area (front/back porch period and
blank area between partial displays).

> HX8347-B

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

PTS[1:0] Source/VCOM Outputs in Non-display Area
Refresh cycle White
00 Non-refresh cycle S
VCOM=VCOML
Refresh cycle Black
01 Non-refresh cycle Sl
VCOM=VCOML
Refresh cycle White
10 Non-refresh cycle SIlEmE D
VCOM=GND
Refresh cycle White
11 Non-refresh cycle Sl
VCOM=Hi-Z

6.11 Display Control 4 (ROAh)
R/IW RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
TEM

w 1 0 0 0 0 0 0 0 0 ODE 0 0 0 |[TEOE|TEI2|TEI | TEIO

Figure 6.12: Display Control Register 4 (ROBh)

TEI[2:0]: Set the output interval of FMARK signal according to the display data rewrite cycle
and data transfer rate.

TEI[2:0] Output Interval
000 1 frame
001 2 frame
010 3 frame
011 4 frame
100 5 frame
101 6 frame
110 7 frame
111 8 frame

TEOE: When TEOE=1, HX8347-B starts to output TE signal.

TEMODE: Specify the Tearing-Effect mode.
When TEMODE = ‘0": The Tearing Effect Output line (TE) consists of Back Porch information
only.

tvdl

Scale —_—

When TEMODE ='1": The Tearing Effect Output Line (TE) consists of both Back Porch and
H-Blanking information

tvdl L. vdh

Vertical Time / X % x
Scale N .

Note: During Stand by Mode with Tearing Effect Line On, Tearing Effect Output pin active low

A

»
>
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6.12 RGB Interface Control 1 (ROCh)

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

w 1 0 |ECN2[ECN1ECNQ O 0 0O |RM| O 0 |DM1|{DMO| O 0 |RIM1|RIMO

Figure 6.13: RGB Interface Control Register (ROCh)

RIM1-0: Specify the transfer mode of RGB interface. RIM, DM, RM must be set Before LCD
display operation through the RGB interface. During the LCD display, not allow
changing the setting vale.

RIM1 RIMO Transfer Mode
0 0 18-bit bus RGB interface Mode (1 transfer/pixel)
0 1 16-bit bus RGB interface Mode (1 transfer/pixel)
1 0 6-bit bus RGB interface Mode (3 transfers/pixel)
1 1 Ignore

DM1-0: Specify the operation mode of LCD display. DM1-0 allows the switch operation
between the internal clock operation mode and external display interface mode (RGB
and VSYNC interface mode), but can't switch between RGB and VSYNC interface

mode.
DM1 DMO Operation Mode
0 0 System interface
0 1 RGB interface
1 0 VSYNC interface
1 1 Ignore

RM: Specify the access interface of GRAM. The setting value is not affected by the operation
mode of LCD display. For example: In RGB interface operation mode, the data can be
access to GRAM through RGB interface when RM=1, and then also access to GRAM
through system interface when RM=0.

RM Access Interface
0 ¢ System interface
® VSYNC interface
1 RGB interface

Note: (1) The register is set only through the system interface.
(2) A DOTCLK input and Data transfers must be executed in dot unit (R, G, B) for 6-bit bus RGB
interface mode.

ENC[2:0]: Set the GRAM write cycle through the RGB interface

ENC[2:0] | GRAM Write Cycle

000 1 frame

001 2 frame

010 3 frame

011 4 frame

100 5 frames

101 6 frames

110 7 frames

111 8 frame
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6.13 TE Output Position (RODh)

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

W 1 0 0 0 0 0 0 0 |TEP8|TEP7|TEP6| TEPS| TEP4| TEP3[TEP2|TEP1| TEPQ

Figure 6.14: TE Output Position (RODh)

TEP[8:0] Sets the output position of frame cycle (TE signal).
When TEP[8:0]=0, a high-active pulse TE is output at the start of back porch period for one
display line period (1H).Make sure the 9'h000 = TEP = BP+NL+FP

TEP[8:0] TE Output Position
9'h000 0™ line
9'h001 15 line
9'h002 3% line
9'h003 4" line
9'h175 373" line
9'h176 374" line
9'h177 375" line

6.14 RGB Interface Control 2 (ROFh)

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

W 1 0 0 0 0 0 0 0 0 0 0 0 |VSPLHSPL| O |EPL| DPL

Figure 6.15: RGB Interface Control Register 2 (ROFh)

EPL: Specify the polarity of Enable pin in RGB interface mode.

EPL ENABLE pin GRAM address Write to GRAM Operation
0 Low Update Enable Write data to DB17-0
0 High Keep Disable Disable
1 Low Keep Disable Disable
1 High Update Enable Write data to DB17-0

VSPL: The polarity of VSYNC pin. When VSPL=0, the VSYNC pin is Low active. When
VSPL=1, the VSYNC pin is High active.
HSPL: The polarity of HSYNC pin. When HSPL=0, the HSYNC pin is Low active. When
HSPL=1, the HSYNC pin is High active.
DPL: The polarity of DOTCLK pin. When DPL=0, the data is read on the rising edge of
DOTCLK signal. When DPL=1, the data is read on the falling edge of DOTCLK signal.
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6.15 Power Control 1 (R10h)

R/W

RS

RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8

RB7 RB6

RB5 RB4 RB3

RB2

RB1

DATA SHEET Preliminary VO1

RBO

W

1

0

0

0

SAP| 0 [BT2

BT1 | BTO

APE|AP2 | AP1

APO|( O 0

SLP

STB

Figure 6.16: Power Control Register 1 (R10h)

STB: When STB = “1", the HX8347-B into the standby mode, where all display operation
stops, suspend all the internal operations including the internal R-C oscillator thus the
current consumption can be reduced.
SLP: When SLP =1, the HX8347-B into the sleep mode, where the internal display
operations are suspend except for the R-C oscillator, thus the current consumption can
be reduced.
AP2-0: Adjust the amount of fixed current from the fixed current source for the operational
amplifier in the power supply circuit. When the amount of fixed current is increased,
the LCD driving capacity and the display quality are high, but the current
consumption is increased. This is a tradeoff, Adjust the fixed current by considering
both the display quality and the current consumption. During no display operation,
when AP[2:0] = 000, the current consumption can be reduced by stopping the
operations of operational amplifier and step-up circuit.

AP2 AP1 APO Gamma driver amplifiers Source driver amplifiers
0 0 0 Stop Stop
0 0 1 1.00 1.00
0 1 0 1.00 0.75
0 1 1 1.00 0.50
1 0 0 0.75 1.00
1 0 1 0.75 0.75
1 1 0 0.75 0.50
1 1 1 0.5 0.50

BT2-0: Switch the output factor for step-up circuit. The LCD drive voltage level can be
selected according to the characteristic of liquid crystal which panel used. Lower
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amplification of the step-up circuit consumes less current and then the power

consumption can be reduced.

BT2 BT1 BTO DDVDH VCL VGH VGL
0 0 0 5.0v -VCI 3DDVDH -VCI-2DDVDH
0 0 1 5.0V -VCI 3DDVDH -2DDVDH
0 1 0 5.0V -VCI 3DDVDH VCI-2DDVDH
0 1 1 5.0V -VCI VCI+2DDVDH | -VCI-2DDVDH
1 0 0 5.0V -VCI VCI+2DDVDH -2DDVDH
1 0 1 5.0V -VCI VCI+2DDVDH VCI-2DDVDH
1 1 0 5.0V -VCI 2DDVDH -2DDVDH
1 1 1 5.0V -VCI 2DDVDH -VCI-DDVDH

Note: When VCI = 2.8V, DDVDH_TRI=0
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BT2 BT1 BTO DDVDH VCL VGH VGL

0 0 0 6.1V -VCI Setting inhabited | Setting inhabited
0 0 1 6.1V -VCI 3DDVDH -2DDVDH

0 1 0 6.1V -VCI 3DDVDH VCI-2DDVDH

0 1 1 6.1V -VCI VCI+2DDVDH -VCI-2DDVDH
1 0 0 6.1V -VCI VCI+2DDVDH -2DDVDH

1 0 1 6.1V -VCI VCI+2DDVDH VCI-2DDVDH

1 1 0 6.1V -VCI 2DDVDH -2DDVDH

1 1 1 6.1V -VCI 2DDVDH -VCI-DDVDH

Note: When VCI = 2.8V, DDVDH_TRI=1

SAP: Source Driver output control
SAP=0, Source driver is disabled.
SAP=1, Source driver is enabled.

When starting the charge-pump of LCD in the Power ON stage, make sure that SAP=0,
and set the SAP=1, after starting up the LCD power supply circuit.

APE: Power supply enable bit.

Set APE = "1" to start the generation of power supply according to the power supply

startup sequence.
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6.16 Power Control 2 (R11h)

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

W 1 0 0 0 0 0 |DC12(DC11(DC10( O (DC02(DCO1|DCOO[ O 0 0 0

Figure 6.17: Power Control Register 2 (R11h)

DCO0[2:0]: Set the operating frequency for the step-up circuit 1. When using the higher
frequency, the driving ability of the step-up circuit and the display quality are high,
but the current consumption is increased. The tradeoff is between the display
guality and the current consumption.

Operation Frequency of Step-up Circuit 1

e e e and Extra Step-up Circuit 1
0 Y. x H Line Frequency

% x H Line Frequency

1 x H Line Frequency
1.5 x H Line Frequency

2 x H Line Frequency

3 x H Line Frequency

4 x H Line Frequency

8 x H Line Frequency

Rk lklklo|lo|lo|lo
N ==l =]l=]
ROk |lo|lk|o|k

DC1[2:0]: Setthe operating frequency for the step-up circuit 2. When using the higher
frequency, the driving ability of the step-up circuit and the display quality are high,
but the current consumption is increased. The tradeoff is between the display
guality and the current consumption.

Operation Frequency of Step-up Circuit 2
and Extra Step-up Circuit 2

0 0 0 Y. x H Line Frequency

% x H Line Frequency

1 x H Line Frequency
1.5 x H Line Frequency

2 x H Line Frequency

3 x H Line Frequency

4 x H Line Frequency
1 1 8 x H Line Frequency
Note : Ensure that the operation frequency of step-up circuit 1 = step-up circuit 2

DC12 DC11 DC10

Rlkr|kR[R|lO|lO|O
Rlo|lo|k|k|O
olr|Oo|r|O|F
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6.17 Power Control 3 (R12h)

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RB0

DBy VCI VRH |VRH | VRH| VRH
w 1 0 0 0 0 0 0 Dl;I_T XDK RE 0 0 0 3 2 1 0

Figure 6.18: Power Control Register 3 (R12h)

VRHI[3:0]: Set the magnification of amplification for VREG1OUT voltage. (VCOM, reference
voltage for grayscale voltage).

XDK, DDVDH_TRI: Specify the ratio of step-up circuit for DDVDH voltage generation.

DDVDH TRI XDK Step-up Circuit 1 Capacitor Connection Pins Used
0 0 2 x VCI C11P, C11N
0 1 2 x VCI C11P, C11N, C12P, C12N
1 0 3 x VCI C11P, C11N, C12P, C12N
1 1 Setting inhabited Setting inhabited

VCIRE: Select the external reference voltage VCI or internal reference voltage VCIR.
VCIRE=0, External reference voltage VCI (default)
VCIRE =1, Internal reference voltage 2.5V

VCIRE=0 VCIRE=1
VRH3 | VRH2 | VRH1 | VRHO | VREG1O0UT VRH3 | VRH2 | VRH1 | VRHO VREG10OUT

0 0 0 0 Halt 0 0 0 0 Halt

0 0 0 1 VCIx2.00 0 0 0 1 2.5Vx2.00=5.000V

0 0 1 0 VCIx2.05 0 0 1 0 2.5Vx2.05=5.125V

0 0 1 1 VCIx2.10 0 0 1 1 2.5Vx2.10=5.250V

0 1 0 0 VCIx2.20 0 1 0 0 2.5Vx2.20=5.500V

0 1 0 1 VCIx2.30 0 1 0 1 2.5Vx2.30=5.750V

0 1 1 0 VCIx2.40 0 1 1 0 2.5Vx2.40=6.000V

0 1 1 1 VCIx2.40 0 1 1 1 2.5Vx2.40=6.000V

1 0 0 0 VCIx1.60 1 0 0 0 2.5Vx1.60=4.000V

1 0 0 1 VCIx1.65 1 0 0 1 2.5Vx1.65=4.125V

1 0 1 0 VCIx1.70 1 0 1 0 2.5Vx1.70=4.250V

1 0 1 1 VCIx1.75 1 0 1 1 2.5Vx1.75=4.375V

1 1 0 0 VCIx1.80 1 1 0 0 2.5Vx1.80=4.500V

1 1 0 1 VCIx1.85 1 1 0 1 2.5Vx1.85=4.625V

1 1 1 0 VCIx1.90 1 1 1 0 2.5Vx1.90=4.75V

1 1 1 1 VCIx1.95 1 1 1 1 2.5Vx1.95=4.875V
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6.18 Power Control 4 (R13h)

DATA SHEET Preliminary VO1

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
w 1 0| o[ o |vDv4|vDv3|vDv2|vDvi|vbvo| 0 [ o [ o | o [ O 0 0 0
Figure 6.19: Power Control Register 4 (R13h)
VDV4-0: Sets the amplification factors for Vcom.
VDV4(VDV3|VDV2|VDV1|VDV0O| Vcom amplitude VDV4|VDV3|VDV2|(VDV1|VDV0O| Vcom amplitude
0 0 0 0 0 | VRGE10OUT x0.70 0 0 0 0 0 | VRGE10OUT x 0.94
0 0 0 0 1 | VRGEL1OUT x 0.72 0 0 0 0 1 | VRGELOUT x 0.96
0 0 0 1 0 | VRGE1OUT x 0.74 0 0 0 1 0 | VRGE10OUT x 0.98
0 0 0 1 1 | VRGE1OUT x 0.76 0 0 0 1 1 | VRGE1OUT x 1.00
0 0 1 0 0 | VRGE10OUT x0.78 0 0 1 0 0 | VRGE1OUT x1.02
0 0 1 0 1 | VRGE1OUT x 0.80 0 0 1 0 1 |VRGE1OUT x 1.04
0 0 1 1 0 | VRGE10OUT x 0.82 0 0 1 1 0 | VRGE1OUT x1.06
0 0 1 1 1 | VRGE1OUT x 0.84 0 0 1 1 1 |VRGE1OUT x 1.08
0 1 0 0 0 | VRGE10OUT x 0.86 0 1 0 0 0 | VRGE1OUT x1.10
0 1 0 0 1 | VRGE1OUT x 0.88 0 1 0 0 1 |VRGE1OUT x 1.12
0 1 0 1 0 | VRGE1OUT x 0.90 0 1 0 1 0 | VRGE1OUT x1.14
0 1 0 1 1 | VRGEL1OUT x 0.92 0 1 0 1 1 |VRGE1OUT x 1.16
0 1 1 0 0 | VRGE1OUT x 0.94 0 1 1 0 0 | VRGE1OUT x1.18
0 1 1 0 1 | VRGEL1OUT x 0.96 0 1 1 0 1 |VRGE1OUT x 1.20
0 1 1 1 0 | VRGE1OUT x 0.98 0 1 1 1 0 | VRGE1OUT x1.22
0 1 1 1 1 | VRGE1OUT x 1.00 0 1 1 1 1 |VRGE1OUT x 1.24
Note: Set the Vcom Amplitude is lower than 6.0V.
6.19 RAM Address Set (R20h~R21h)
R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RB0
w 1 0 ofofo oo 0 | 0 |AD7|AD6 [ADS5 | AD4 [ AD3 | AD2 [ AD1 | ADO
Figure 6.20: RAM Address Register (R20h)
RW RS RB15 RB14 RB13 RB12 RB11 RB10 RBY RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
w 1 0 0| of| o 0| o0 0 |AD16|AD15|AD14/AD13|AD12|AD11|AD10| AD9 | AD8

Figure 6.21: RAM Address Register (R21h)

ADJ[16:0]: Set GRAM addresses to the address counter (AC) before access the GRAM. Once
the GRAM data is written, the AC is automatically updated according to the AM and
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I/D bits. During the standby mode, the GRAM cannot be accessed.

AD[16:0]

GRAM Setting

“00000”h — “000EF"h

Bitmap data for G1

“00100”h — “001EF’h

Bitmap data for G2

“00200”h — “002EF"h

Bitmap data for G3

“13D00’h — “13DEF"h

Bitmap data for G318

“13D00’h — “13EEF’h

Bitmap data for G319

“13F00’h — “13FEF"h

Bitmap data for G320
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6.20 RAM data Write/Read (R22h)

DATA SHEET Preliminary VO1
RW RS RB17 RB16 RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
W 1 WD | WD | WD | WD | WD | WD | WD | WD | WD | WD | WD | WD | WD | WD | WD | WD | WD | WD
17 | 16 [ 15 [ 14 [ 13 |12 |11 |10 | 9 [ 8 [ 7 | 6 | 5 | 4 | 3 | 2 1 0
R 1 RD | RD | RD ([RD [ RD | RD | RD | RD | RD | RD | RD | RD | RD | RD [ RD | RD [ RD | RD
17 | 16 | 15 [ 14 | 13 | 12 | 11 10 9 8 7 6 ) 4 3 2 1 0
Figure 6.22: Read data register (R22h)

WDI[17:0]: Transforms the data into 18-bit bus before written to GRAM through the write data

register (WDR). After a write operation is issued, the address is automatically
updated according to the AM and I/D bits.

RD[17:0]: Read 18-bit data from GRAM through the read data register (RDR). When the data

is read by microcomputer, the first-word read immediately after the GRAM address
setting is latched from the GRAM to the internal read-data latch. The data on the
data bus (D17-0) becomes invalid and the second-word read is normal.
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18-bit bus interface
GRAM Data &
RGB Mapping
Read Data

NN R

OUtDUt _
16-bit bus interface

GRAM Data &

RGB Mapping

RD

RD

T NN L il

9-bit bus interface
GRAM Data &
RGB Mapping

Read Data
Register

IR

I— 1st Transfer (Upper)

Output

2ndTransfer (Lower)

8-bit bus interface / Serial Data Transfer Interface

GRAM Data &
RGB Mapping

RD

RD

L e /Yy tededtey

Read Data
Register

Output

2ndTransfer (Lower)

1st Transfer (Upper)

Figure 6.23: Output Data Read from GRAM through Read Data Register in 18-/16- /9- /8-bit Interface

Mode
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6.21 Power Control 7 (R29h)

RW RS

RB15 RB14 RB13 RB12 RB11 RB10

RB9 RB8

RB7

RB6 RB5

DATA SHEET Preliminary VO1

RB4 RB3 RB2

RB1 RBO

W

1 0

0

0 0 0 0

0

0 0

0

VCM5|VCM4[VCM3 |VCM2

VCM1VCMO

Figure 6.24: Power Control Register 7 (R29h)

VCMI5:0]: Sets the VCOM High voltage.

VCMI5:0] Vcom High Voltage VCM[5:0] Vcom High Voltage
6'h00 VRGE10OUT x 0.685 6'h20 VRGE1OUT x 0.845
6'h01 VRGE10UT x 0.690 6'h21 VRGE1OUT x 0.850
6'h02 VRGE10UT x 0.695 6'h22 VRGE1OUT x 0.855
6'h03 VRGE10UT x 0.700 6'h23 VRGE1OUT x 0.860
6'h04 VRGE10OUT x 0.705 6'h24 VRGE1OUT x 0.865
6'h05 VRGE10UT x 0.710 6'h25 VRGE1OUT x 0.870
6'h06 VRGE10UT x 0.715 6'h26 VRGE1OUT x 0.875
6'h07 VRGE10UT x 0.720 6'h27 VRGE1OUT x 0.880
6'h08 VRGE10UT x 0.725 6'h28 VRGE10OUT x 0.885
6'h09 VRGE10UT x 0.730 6'h29 VRGE10OUT x 0.890
6'h0A VRGE10UT x 0.735 6'h2A VRGE10OUT x 0.895
6'h0B VRGE10UT x 0.740 6'h2B VRGE10OUT x 0.900
6'h0C VRGE10UT x 0.745 6'h2C VRGE10OUT x 0.905
6'h0D VRGE10UT x 0.750 6'h2D VRGE10OUT x 0.910
6'hOE VRGE10OUT x 0.755 6'h2E VRGE1OUT x 0.915
6'hOF VRGE10UT x 0.760 6'h2F VRGE1OUT x 0.920
6'h10 VRGE10OUT x 0.765 6'h30 VRGE1OUT x 0.925
6'h1l VRGE10UT x 0.770 6'h31 VRGE1OUT x 0.930
6'h12 VRGE10UT x 0.775 6'h32 VRGE1OUT x 0.935
6'h13 VRGE10UT x 0.780 6'h33 VRGE1OUT x 0.940
6'h14 VRGE10UT x 0.785 6'h34 VRGE1OUT x 0.945
6'h15 VRGE10UT x 0.790 6'h35 VRGE10OUT x 0.950
6'h16 VRGE10UT x 0.795 6'h36 VRGE10OUT x 0.955
6'h17 VRGE10UT x 0.800 6'h37 VRGE10OUT x 0.960
6'h18 VRGE10UT x 0.805 6'h38 VRGE10OUT x 0.965
6'h19 VRGE10UT x 0.810 6'h39 VRGE10OUT x 0.970
6'h1A VRGE10UT x 0.815 6'h3A VRGE10OUT x 0.975
6'h1B VRGE10UT x 0.820 6'h3B VRGE1OUT x 0.980
6'h1C VRGE10OUT x 0.825 6'h3C VRGE1OUT x 0.985
6'h1D VRGE10UT x 0.830 6'h3D VRGE1OUT x 0.990
6'h1E VRGE10OUT x 0.835 6'h3E VRGE1OUT x 0.995
6'h1F VRGE10UT x 0.840 6'h3F VRGE1OUT x 1.000
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6.22 Frame rate Control (R2Bh)

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RB0O
w 1 0 0 0 0 0 0 0 0 0 0 0 0 [FRS3[FRS2|FRS1| FRSO

Figure 6.25: Frame rate Register 7 (R2Bh)

FRS[3:0]: Set the frame rate when using the internal oscillator.

FRS[3:0] Frame Rate(Hz) FRS[3:0] Frame Rate(Hz)
4'h0 30 4'h8 50
4'hl 35 4'h9 55
4'h2 40 4'hA 60
4'h3 45 4'hB 70
4'h4 65 4'hC 80
4'h5 75 4'hD 90
4'h6 120 4'hE 100
4'h7 130 4'hF 110

6.23 Gamma Control Register (R30h~R3Dh)

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
w 1 0 0 0 0 0 [MP12MP11{MP10Q] O 0 0 0 0 [MPO2MPO1|MPOO

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
w 1 0 0 0 0 0 MP32(MP31|MP30| O 0 0 0 0 MP22|MP21|MP2(

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RB0O
w 1 0 0 0 0 0 |MP52MP51|MP50( O 0 0 0 0 [MP42MP41| MP4(

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
w 1 0 0 0 0 0 [MN32(MN31MN30] 0 0 0 0 0 MN22|MN21{MN20

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
w 1 0 0 0 0 0 [MN52VIN51[(MN50| O 0 0 0 0 [MN42MN41| MN4(

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
w 1 0 0 0 0 0 [CN12ICN11(CN10| O 0 0 0 0 |CNO2|CNO1|CNOO

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RB0O

w| 1 o | o | o |or14|ori3oriZoriijorio] 0 | o | o | o |oPo3lorozioPot(orpoo
R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RB0O

ON1 JONT [ ON1 | ONT[ ONT ONO[ ONO[ ONO] ONO
Wil O 1010 5 2| 1ol 5| 2] 1]

Figure 6.26: Gamma Control Register 1~10 (R30h~R3Dh)

MP5-0 [2:0]: Gamma adjustment registers for positive polarity output

CP1-0 [2:0]: Gamma gradient adjustment registers for positive polarity output

MN5-0 [2:0]: Gamma adjustment registers for negative polarity output

CN1-0 [2:0]: Gamma gradient adjustment registers for negative polarity output

OPO [3:0])/OP1 [4:0]: amplification adjustment resistor for positive polarity output

ONO [3:0]/ON1 [4:0]: amplification average adjustment resistor for negative polarity output
For details, refer to Gamma Adjustment Function section.
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6.24 Get Scan lines (R45h)

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
w 1 0 0 0 0 0 0 0 SL8 [ SL7 | SL6 | SL5 | SL4 | SL3 | SL2 | SL1 | SLO

Figure 6.27: Get Sacn lines Register (R45h)

HX8347-B can return the current scanline N; customer can use to update the display. The
first scanline is defined as the first line as Line 0.

SL=319

Bottom Line

SL[8:0]=8'h1FF
FP BP

SLO

Top Line ’—‘
SL1
2nd Line ’—‘

6.25 Horizontal Start (R50h)

RW RS  RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
w 1 0 0 0 0 0 0] O 0 [HSA7[HSAB|HSA5HSA4HSA3HSA2HSAT|HSAQ

Figure 6.28: Horizontal RAM Start Address Position Register (R50h)

6.26 Horizontal END (R51h)

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
w 1 0 0 0 0 0 0 0 0 |HEA7|HEAGHEA5HEA4 HEA3 HAEZQHEA1|HEAQ

Figure 6.29: Horizontal RAM END Address Position Register (R51h)

6.27 Vertical Start (R52h)
R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

w 1 0 0 0 0 0 0 0 |VSA8|VSA7|VSAG|VSA5|VSA4|VSA3|IVSA2IVSA1VSAOD

Figure 6.30: Vertical RAM Start Address Position Register (R52h)

6.28 Vertical END (R53h)
R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

w 1 0 0 0 0 0 0 0 |VEA8|VEA7|VEAG\VEAS |VEA4VEAS|VEA2VEATVEAO

Figure 6.31: Vertical RAM END Address Position Register (R53h)

HAS[7:0]//HEA[7:0]: Specify the horizontal start/end positions of a window for access in
GRAM. Data can be written to the GRAM from the address specified by
HAS[7:0] to the address specified by HEA[7:0].Ensure that “00"h
<HASI[7:0] <HEA[7:0] <’"EF’h
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VSA[8:0])/VEA[8:0]: Specify the vertical start/end positions of a window for access in GRAM.
Data can be written to the GRAM from the address specified by VSA[8:0]

to the address specified by VEA[8:0]. Ensure that “000"h <VSA[8:0]
<VEA[8:0] £"13F"h

HSA HEA

0000h

GRAM address space

VSA

Window address

VEA

13FEFh

Window address setting range
“00”h <HASJ[7:0] <HEA[7:0] £"EF’h
“000"h <VSA[8:0] <VEA[8:0] <"13F"h

Note: The window address range must be within the GRAM address space.

Himax Confidential -P.120-
This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed - .
December, 2009

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

For Only



> HX8347-B

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

Y Himax

DATA SHEET Preliminary VO1

6.29 Gate Scan Start Position (R60h)

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO0

w 1 GS 0 NL5 [ NL4| NL3 | NL2 [ NL1 | NLO| O 0 [SCN5|SCN4|SCN3[SCN2|SCN1[SCNO

Figure 6.32: Gate Scan Position Register (R60h)

SCN[5:0]: Set the scanning starting position of the gate driver.

Scanning Start Position
SM=0 SM=1
SCN[5:0] GS=0 GS=1 GS=0 GS=1
00h G1 G320 G1 G320
01h G9 G312 G17 G304
02h G17 G304 G33 G288
03h G25 G296 G49 G272
04h G33 G288 G65 G256
05h G41 G280 G81 G240
06h G49 G272 G97 G224
07h G57 G264 G113 G208
08h G65 G256 G129 G192
09h G73 G248 G145 G176
0Ah G81 G240 G161 G160
0Bh G89 G232 G177 G144
0Ch G97 G224 G193 G128
0Dh G105 G216 G209 G112
OEh G113 G208 G2 G96
OFh G121 G200 G18 G80
10h G129 G192 G34 G64
11h G137 G184 G50 G48
12h G145 G176 G66 G32
13h G153 G168 G82 G16
14h G161 G160 G98 G319
15h G169 G152 G114 G303
16h G177 G144 G130 G287
17h G185 G136 G146 G271
18h G193 G128 G162 G255
19h G201 G120 G178 G239
1Ah G209 G112 G194 G223
1Bh G217 G104 G114 G207
1Ch G225 G96 G130 G191
1Dh G233 G88 G146 G175
1Eh G241 G80 G162 G159
1Fh G249 G72 G178 G143
20h G257 G64 G194 G127
21h G265 G56 G210 G111
22h G273 G48 G226 G95
23h G281 G40 G242 G79
24h G289 G32 G258 G63
25h G297 G24 G274 G47
26h G305 G16 G290 G31
27h G313 G8 G306 G15
28h~3Fh Setting disabled

Himax Confidential -P.121-

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. December, 2009

For Only



> HX8347-B

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

1 Himax

DATA SHEET Preliminary VO1

GS=0
NL = 11000
SCN = 00000

G1

G200 [t

G320

GS=1
NL = 11000
SCN = 00000

G320

G200 |-

G1

Note: (1) Don't set NL, SCN over the end position of gate line (G220)
(2) Set NL4-0 and SCN4-0 so that the number for the end position of the gate line scan will not exceed 220.

Figure 6.33: SCN Bits and Scanning Start Position for Gate Driver

NL[4:0]: Specify the number of scan lines for the LCD driver can be adjusted by every 8 lines.
Select the setting value for the panel size or higher.

NL[5:0] |LCD Driveline | NL[5:0] |LCD Drive line
00h 8 line 14h 168 line
01h 16 line 15h 176 line
02h 24 line 16h 184 line
03h 32 line 17h 192 line
04h 40 line 18h 200 line
05h 48 line 19h 208 line
06h 56 line 1Ah 216 line
07h 64 line 1Bh 224 line
08h 72 line 1Ch 232 line
09h 80 line 1Dh 240 line
0Ah 88 line 1Eh 248 line
0Bh 96 line 1Fh 256 line
0Ch 104 line 20h 264 line
0Dh 112 line 21h 272 line
OEh 120 line 22h 280 line
OFh 128 line 23h 288 line
10h 136 line 24h 296 line
11h 144 line 25h 304 line
12h 152 line 26h 312 line
13h 160 line 27h 320 line

others Setting disabled

GS: Specify the shift direction of gate driver output. When GS = 0, the shift direction from G1
to G320. When GS = 1, the shift direction from G320 to G1.
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6.30 Base Image Control (R61h)

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO0

w 1 0 0 0 0 0 0 0 0 0 0 0 0 0 |NDL | VLE |REV

Figure 6.34: Base Image Control Register (R61h)

REV: REV =1 selects the inversion of the display of all characters and graphics. This bit
allows the display of the same data on both normally-white and normally-black panels.

REV | GRAM data _ Display area. .
Positive Polarity | Negative Polarity

18’h00000 V63 VO

0 . .
18’h3FFFF VO V63
18’h00000 VO V63

1 . .
18’'h3FFFF V63 VO

VLE: This bit turns on scroll mode by setting VLE = ‘1'. The scroll mode window is described
by the Vertical Scroll Area command VL[8:0]. To leave scroll mode to normal mode,

the VLE bit should be set to ‘O'.

NDL: Sets the source driver output level in the non-display area.

NDL Non-Display area
Positive Polarity Negative Polarity
0 V63 VO
1 VO V63

6.31 SPI Read/Write Control (R66h)

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RBS8
w 1 0 0 0 0 0 0 0 0 0 0

RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
0 0 0 0 0 | RW

Figure 6.35: SPI Read/Write Control (R66h)

This register is used to control the read/write function of registers when the 8/9-bit serial
interface is used. If users need to read back the register data by the 8/9-bit serial interface,

the R/WX bit must be set as ‘1"

RW Description
0 Register write mode (default)
1 Register read mode
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6.32 Vertical Scroll Control (R6Ah)

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO0

w 1 0 0 0 0 0 0 0 [ VL8 [VL7 | VL6 | VL5 | VL4 | VL3 | VL2 | VL1 [ VLO

Figure 6.36: Vertical Scroll Control (R6Ah)

VL[8:0]: Specify the amount of scrolling line from 0 to 320 in the display to enable smooth
vertical scrolling.

VL8 VL7 VL6 VL5 VL4 VL3 VL2 VL1 VLO | Scrolling Length
0 0 0 0 0 0 0 0 0 0 line
0 0 0 0 0 0 0 0 1 1 line
0 0 0 0 0 0 0 1 0 2 lines
0 0 0 0 0 0 0 1 1 3 lines
1 0 0 1 1 1 1 0 0 317 lines
1 0 0 1 1 1 1 1 0 318 lines
1 0 0 1 1 1 1 1 1 319 lines

6.33 Partial Image 1 Display Position (R80h)

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO0

PTDP|PTDP|PTDF|PTDP [PTDP|PTDP|PTDP|PTDPPTDP
Wil vpjofofp o of 00 0 a6 06|05 04| 03]02]o01]00

Figure 6.37: Partial Image 1 Display Position (R80h)

PTDPOQ[8:0]: Sets the display start position of partial image 1. The display areas of the partial
images 1 and 2 must not overlap each another.

6.34 Partial Image 1 Area (Start Line) (R81h)

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
PTSA|PTSA|PTSA|PTSA|PTSA|PTSA|PTSA|PTSA|PTSA

w L v v v v v v v 08 07 06 | 05 04 03 02 01 00

Figure 6.38: Partial Image 1 Area (Start Line) (R81h)

6.35 Partial Image 1 Area (End Line) (R82h)
R/IW RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

PTEA|PTEA|PTEA(PTEA|PTEA|PTEA(PTEA|PTEA[PTEA
08 [ 07 06 | 05 04 03 | 02 1 [ 10

Figure 6.39: Partial Image 1 Area (Start Line) (R81h)

w 1 0 0 0 0 0 0 0

PTSAO[8:0] PTEAO[8:0]: Sets the start line address and the end line address of the RAM
area storing the data of partial image 1. Make sure PTSAQ[8:0] <
PTEAOQ[8:0].

6.36 Partial Image 2 Display Position (R83h)
R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

PTDP|PTDP|PTDP|PTDP |PTDP|PTDP|PTDP|PTDP[PTDP
18 [ 17 | 16 | 15 | 14 | 13 | 12 | 11 | 10

w 1 0 0 0 0 0 0 0

Figure 6.40: Partial Image 2 Display Position (R83h)

PTDP1[8:0]: Sets the display start position of partial image 2. The display areas of the partial
images 1 and 2 must not overlap each another.
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6.37 Partial Image 2 Area (Start Line) (R84h)

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO0

w 1 0 0 0 0 0 0 0

18 17 16 | 15 14 13 | 12 11

PTSA|PTSA|PTSAIPTSA|PTSA[PTSA|PTSA|PTSAIPTSA

10

Figure 6.41; Partial Image 2 Area (Start Line) (R84h)

6.38 Partial Image 2 Area (End Line) (R85h)

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

w 1 0 0 0 0 0 0 0

18 17 16 | 15 14 13 | 12 11

PTEA|PTEA|PTEA(PTEA|PTEA|PTEA(PTEA|PTEA[PTEA

10

Figure 6.42: Partial Image 2 Area (Start Line) (R85h)

PTSAL[8:0] PTEAL[8:0]: Sets the start line address and the end line address of the RAM
area storing the data of partial image 2. Make sure PTSA1[8:0] <

PTEAL[8:0].

The following example shows the setting for partial display function.

Base Image Setting
BASEE 0
NL[5:0] 6'h27
Partial Display 1 Setting
PTSAQ[8:0] 9'h000
PTEAQ[8:0] 9'h00F
PTDPOQ[8:0] 9'h080
Partial Display 2 Setting
PTSA1[8:0] 9'h020
PTEA1[8:0] 9'h02F
PTDP1[8:0] 9'h0CO

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.

For Only

-P.125-
December, 2009



> HX8347-B

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

Q‘?’/ Himax

PTSA0=9'h000

HIMAX

Partial Image 1
GRAM Area

PTEA0=9'h0OF-

PTSA1=9'n020

HX8347-B

Partial Image 2
GRAM Area

PTEA1=9'h02F-
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6.39 Panel Interface Control 1 (R90h)

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO0

w 1 0 0 0 0 0 0 |DIVI1|DIViO| © 0 0 |RTNI4[RTNI3RTNIZRTNI{RTNIO

Figure 6.43: Panel Interface Control 1 (R90h)

RTNI[4:0]: Sets 1H (line) clock number of internal clock operating mode. In this mode,
HX8347-B display operation is synchronized with internal clock signal.

Clock cycles=1/internal operation clock frequency (fosc

RTNI[4:0] Clock number per Line RTNI[3:0] Clock number per Line
5’00000 127 5'b10000 143
5’00001 128 5'b10001 144
5'b00010 129 5'b10010 145
5'b00011 130 5'b10011 146
5'b00100 131 5'b10100 147
5'b00101 132 5'b10101 148
5'b00110 133 5'h10110 149
5'b00111 134 5'b10111 150
5'b01000 135 5’11000 151
5'b01001 136 5'b11001 152
5'b01010 137 5'h11010 153
5'b01011 138 511011 154
5'b01100 139 5'h11100 155
5'b01101 140 511101 156
5'b01110 141 511110 157
5'b01111 142 5'b11111 158

DIVI[1:0]: Specify the division ratio of internal clocks for internal operation. When used
internal clock for the display operation.

DIVI1 DIVIO Division Ratio Internal Display Operation Clock Frequency
0 0 1 fosc/1
0 1 2 fosc/2
1 0 4 fosc/4
1 1 8 fosc /8

Note: fosc = R-C oscillation frequency

6.40 Panel Interface Control 2 (R92h)
R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
NOWIINOWI|NOWI
2 1 0

Figure 6.44: Panel Interface Control 2 (R92h)

w 1 0 0 0 0 0 0 0 0 0 0 0 0 0

NOWI[2:0]: Sets the gate output non-overlap period when HX8347-B display operation is
synchronized with internal clock signal.

NOWI[2:0] Gate Non-overlap Period

000 Invalid

001 1 clocks

010 2 clocks

011 3 clocks

100 4 clocks

101 5 clocks

110 6 clocks

111 Invalid
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6.41 Panel Interface Control 3 (R97h)

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO0

NOW/|NOW | NOW| NOW
w 1 0 0 0 0 E3 | E2 E1 EO 0 0 0 0 0 0 0 0

Figure 6.45: Panel Interface Control 5 (R97h)

NOWE[2:0]: Sets the gate output non-overlap period when HX8347-B display operation is
synchronized with RGB interface signal.

NOWE[3:0] Gate Non-overlap Period NOWE[3:0] Gate Non-overlap Period
0000 Setting disabled 1000 8 clocks
0001 1 clocks 1001 9 clocks
0010 2 clocks 1010 10 clocks
0011 3 clocks 1011 11 clocks
0100 4 clocks 1100 12 clocks
0101 5 clocks 1101 Setting disabled
0110 6 clocks 1110 Setting disabled
0111 7 clocks 1111 Setting disabled

6.42 Panel Interface Control 4 (R98h)

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RB0

Wl 1 o [ oo ofofofo|o|ol]| oo |smp[ssplaspRE-PAR

Figure 6.46: Panel Interface Control 4 (R98h)

This command is internal use for display panel setting.
REV_P: The source output data polarity selected. When REV_P=0, the data will not reverse.
When REV_P = 1, the data will reverse.
BGR_P: The color filter order direction selected. When BGR_PANEL=0, don't reverse the
BGR setting. When BGR_P = 1, the color filter order will be reversed.

GS_P: The gate driver output shift direction selected. When GS_P=0, the shift direction don’t
reverse GS setting. When GS_P = 1, the shift direction will be reversed.

SS_P: The source driver output shift direction selected. When SS_P=0, the shift direction
don’t reverse SS setting. When SS_P = 1, the shift direction will be reversed.

SM_P: The gate scan direction selected. When SM_P=0, the shift direction don’t reverse SM
setting. When SM_P = 1, the shift direction will be reversed.
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6.43 OTP VCM Status and Enable (RA2h)

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO0

PGM_PGM_|VCM_|{VCM_|VCM_|VCM_|VCM_| VCM | VCM_|
W { CNT1[CNTO| D5 | D4 | D3 | D2 | D1 DO 0 0 0 0 0 0 0 EN

Figure 6.47: OTP VCM Status and Enable (RA2h)

PGM_CNTI[1:0]: OTP programmed record, when VCM programming time <4. These bits are

read only.
OTP_PGM_CNTJ[1:0] Description
00 OTP clean
01 OTP programmed 1 time
10 OTP programmed 2 times
11 OTP programmed 3 times

VCM_DI[5:0]: OTP VCM data read value.

VCM_EN: OTP VCM data enable.
‘1’: Set this bit to enable OTP VCM data to replace R29h VCM value.
‘0": Default value, use R29h VCM value

6.44 OTP Index and OTP Mask (RA3h)
R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

w 1 OTP_| |OTP_I | OTP_I| OTP_I{ OTP_I |OTP_In| OTP_I|OTP_In|OTP_M|OTP_M[OTP_M|OTP_M |OTP_M[OTP_M|OTP_MOTP_M
ndex7 |ndex6 | ndex5| ndex4| ndex3 | dex2 | ndex1| dexO | ask7 | ask6 | ask5 | ask4 | ask3 | ask2 | ask1 | askO

Figure 6.48: OTP Index and Mask (RA3h)

OTP_Index[7:0]: Set index location in OTP to be programmed.
OTP_Mask[7:0]: OTP bit programming mask, if set to ‘1’, it means the related bit in OTP can
not be programmed.

6.45 OTP Programming Function (RA4h)

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
Load_| VPP_|OTP_PTP_HROTP_|OTP_|VPP_loTP_P
| ! 0 10 0o oo 0ot 00 o EN|POR| WE |PTMI|PTMO| SEL | ROG

Figure 6.49; OTP Programming ID Key (RA4h)

OTP_PROG: When this bit is set to ‘1’, LS| writes data to OTP from internal register.

OTP_PTM[1:0]: Internal use, not open.

OTP_PWE: Internal use, not open.

OTP_POR: When set to ‘1, OTP data can be read the related OTP Index data at
OTP_DATA[7:0]

VPP_SEL: When set to ‘1, Internal Power voltage is fed to OTP.

VPP_EN: When set to ‘1’, OTP Power OP is ready.

OTP_LOAD_DISABLE : Internal use, not open.

Himax Confidential -P.129-
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. December, 2009

For Only



¥ Himax

DATA SHEET Preliminary VO1

> HX8347-B

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

6.46 OTP Programming ID Key (RA5h)
R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
w 1 KEY [KEY | KEY | KEY | KEY |KEY1| KEY
15 14 13 12 11 0 9

Figure 6.50: OTP Programming ID Key (RA5h)

KEY8|KEY7| KEY6|KEY5 [KEY4 | KEY3|KEY2|KEY1(KEYO

KEY[15:0]: OTP Programming ID key protection. Before writing OTP programming data
RAL1h, it must write RA5h with OXAA55 value first to make OTP programming
successfully. If RA5h is not written with OXAA55, OTP programming will be fail.
See OTP Programming flow.

6.47 Write Display Brightness (RB1h)
R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

w 1 0 0 0 0 0 0 0 0 |DBV7|DBV6|DBVS|DBV4|DBV3|DBV2|DBV1|DBVO

Figure 6.51: Write Display Brightness (RB1h)

6.48 Read Display Brightness (RB2h)

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RB0

R 1 0 0 0 0 0 0 0 0 |DBV7|DBV6|DBV5|DBV4|DBV3|DBV2|DBV1|DBVO

Figure 6.52: Read Display Brightness (RB2h)

6.49 Write CTRL Display Value (RB3h)
R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

w 1 0 0 0 0 0 0 0 0 0 0 BCLTR 0 DD | BL 0 0

Figure 6.53: Write CTRL Display Value (RB3h)

6.50 Read CTRL Display Value (RB4h)
R/IW RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

R100000000008CLTR0DDBL00

Figure 6.54: Read CTRL Display Value (RB3h)

6.51 Write Content Adaptive Brightness Control Value (RB5h)
R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

w 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C1 | CO

Figure 6.55: Write Content Adaptive Brightness Control Value (RB5h)

6.52 Read Content Adaptive Brightness Control value (RB6h)

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

R 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C1 | CO

Figure 6.56: Read Content Adaptive Brightness Control Value (RB6h)

6.53 Write CABC Minimum Brightness (RBEh)

RW RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
w 1 0 0 0 0 0 0 0 0 |CMB7|CMBGCMB5|CMB4 CMB3‘CMBZ CMB1CMBO

Figure 6.57: Write CABC Minimum Brightness (RBEh)
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6.54 Read CABC Minimum Brightness (RBFh)

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO0

R 1 0 0 0 0 0 0 0 0 |CMB7|CMBGCMB5|CMB4 CMBS‘CMBZ CMB1ICMBO

Figure 6.58: Read CABC Minimum Brightness (RBFh)

These commands are used to set CABC parameter
DBV[7:0]: The backlight PWM pulse output duty is equal to DBV[7:0]/255 x CABC_duty.

BCTRL: Backlight Control Block On/Off, This bit is always used to switch brightness for
display.
‘0’ = Off (Equal to DBV[7:0] = ‘00h’)
‘1’ = On (Brightness registers are active.)

DD: Display Dimming (Only for manual brightness setting)
‘0’: Display Dimming is off.
‘1’: Display Dimming is on.

BL: Backlight Control On/Off
‘0’ = Off (Completely turn off backlight circuit. Control lines must be low. )
‘1’ =0n

Dimming function is adapted to the brightness registers for display when bit BCTRL is
changed at DD=1, e.g. BCTRL: 0 -> 1 or 1-> 0.

When BL bit change from “On” to “Off”, backlight is turned off without gradual dimming, even
if dimming-on (DD=1) are selected.

C[1:0]: This command is used to set parameters for image content based adaptive
brightness control functionality.

There is possible to use 4 different modes for content adaptive image functionality, which are
defined on a table below.

C1l Co Function Note
0 0 Off -
0 1 User Interface Image -
1 0 Still Picture -
1 1 Moving Image -

CMBJ7:0]: This command is used to set the minimum brightness value of the display for
CABC function.

In principle relationship is that 00h value means the lowest brightness for CABC and FFh
value means the highest brightness for CABC.
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6.55 CABC Control 1 (RC7h)

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO0

w 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

LEDO LEDP
npoL ™

WMPO

Figure 6.59: CABC Control 1 (RC7h)

LEDPWMPOL: The bit is used to define polarity of LEDPWM signal.

BL LEDPWMPOL LEDPWM Pin

0 0 0

1 0 PWM signal

0 1 1

1 1 Inversed PWM signal

LEDONPOL: This bit is used to control LEDON pin.
‘0": LEDON pin="L"
‘1’: LEDON pin="H’

6.56 CABC Control 2 (RC8h)

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO0

w 1 0 0 0 0 0 0 0 0

PWM | PWM|PWM PWMD PWM|PWM | PWM |PWM
DIV7 | DIV6|DIV5 | IV4 [ DIV3|DIV2 | DIV1|DIVO

Figure 6.60: CABC Control 2 (RBFh)

PWM_PERIOD[7:0] : The backlight PWM output period setting.
Backlight PWM output period = (PWM_CLK / (255x(PWM_PERIOD[7:0]+1))
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6.57 ID Control (RDAh~DCh)

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO0

w 1 0 0 0 0 0 0 0 0 |ID17|1D16|1D15 | ID14 | ID13 |ID12 | ID11 |ID10

Figure 6.61: ID1 (RDAh)

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO0

w 1 0 0 0 0 0 0 0 0 |ID27 | 1D26|1D25 | ID24 | ID23 | ID22 | ID21 | ID20

Figure 6.62: ID2 (RDBh)

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO0

w 1 0 0 0 0 0 0 0 0 |ID37 | 1D36|1D35 | ID34 | ID33 | ID32 | ID31 |ID30

Figure 6.63: ID3 (RDCh)
ID1~ID3: ID setting related register.

6.58 Deep stand by control (RE6h)

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RB0

w 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 [DSTB

Figure 6.64: Deep stand by control (RE6h)

DP_STB: It can let the driver into the deep standby mode. And when into deep standby, all
display operation stops, including the internal R-C oscillator. In the deep standby
mode, the GRAM data and register content are not retained. For details, please
refer to “6.7 Power On/Off Sequence” section for detail use.

6.59 OTP Data (RF3h)
R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RB0

OTP_|[OTP_ | OTP_|OTP_ | OTP_|OTP_| OTP_|OTP_
R 1 L L L L L L L L DATA7|DATAG|DATAS|DATA4 [DATA3IDATA2| DATA1|DATAO

Figure 6.65: OTP Data (RF3h)

OTP_DATA[7:0]: Read OTP data.

6.60 OTP ID CNT (RF4h)
R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO

R 1 0 0 ID1_C(ID1_C|IDp1_c|ID1_C o [ID2_C|ID2_C[ID2_C|ID2.C| ID3_C|ID3_C|ID3_c|ID3_C
NT3 [ NT2 | NT1 | NTO NT3 [ NT2 | NT1 [ NTO NT3 | NT2 | NT1 | NTO

Figure 6.66: OTP ID CNT (RF4h)
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6.61 OTP VCOM CNT (RF5h)

R/W RS RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO0

OTP_|OTP_ | OTP_|OTP_ | OTP_|OTP_| OTP_|OTP_
R 1 L L L L L L L L DATA7|DATAG|DATAS|DATA4 [DATA3IDATA2| DATA1|DATAO

Figure 6.67: OTP VCOM CNT (RF3h)

ID3_CNT[3:0]: ID3 OTP Programming time counter.
ID2_CNTI[3:0]: ID2 OTP Programming time counter.
ID1_CNTI[3:0]: ID1 OTP Programming time counter.
VDV_CNT[3:0]: VDV voltage OTP Programming time counter.
VCM_CNT[3:0]: VCOMH OTP Programming time counter.

CNT[3:0] Description

0000 OTP clean

0001 OTP programmed 1 time

0010 OTP programmed 2 times

0011 OTP programmed 3 times

0100 OTP programmed 4 times

0101 OTP programmed 5 times

0110 OTP programmed 6 times

0111 OTP programmed 7 times

1000 OTP programmed 8 times
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7. Layout Recommendation

=

11

(10

Figure 7.1: Layout recommendation of HX8347-B
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7.1 Maximum layout resistance
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Name Type Maximum Series Resistance Unit
IOVCC Power supply 10 Q
VCI Power supply 10 Q
VSSA Power supply 10 Q
VSSD Power supply 10 Q
OSC Input 100 Q
IM[3:0] Input 100 Q
NRD, NWR_SCL, DNC, NCS, SDA Input 100 Q
NRESET Input 100 Q
TE, LEDPWM,LEDON Output 100 Q
DB[17:0], I/0 100 Q
DOTCLK, DE, VSYNC, HSYNC Input 100 Q
VGH Capacitor connection 10 Q
VGL Capacitor connection 10 Q
VCL Capacitor connection 10 Q
DDVDH Capacitor connection 10 Q
VDDD Capacitor connection 10 Q
VREG10OUT Capacitor connection 50 Q
C11P, C11N, C12P, C12N Capacitor connection 10 Q
C31P, C12N Capacitor connection 10 Q
C21P, C21IN Capacitor connection 15 Q
C22P, C22N Capacitor connection 15 Q
TESTO15~0 Input 100 Q
VCOMHDUM, VCOMLDUM,DUMMY Dummy 100 Q
VTEST Test Pin 100 Q
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7.2 External components connection
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Capacitor Recommended voltage Capacity
C1 (C11P/N) 6V 1uF (B characteristics)
C2 (C12P/N) 6V 1pF (B characteristics)
C3 (DDVDH) 10V 1pF (B characteristics)
C4 (C21P/N) 10V 1pF (B characteristics)
C5 (C22P/N) 10V 1pF (B characteristics)
C6 (VGH) 25V 1pF (B characteristics)
C7 (VGL) 16V 1pF (B characteristics)
C8 (C31P/N) 6V 1pF (B characteristics)
C9 (VCL) 6V 1pF (B characteristics)
C10(vVDDD) 6V 1uF (B characteristics)
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8. Electrical Characteristic

8.1 Absolute Maximum Ratings

Item Symbol Unit Value Note
Power Supply Voltage 1 IOVCC~VSSD v -0.3t0 +4.6 Note'”
Power Supply Voltage 2 VCI ~ VSSA v -0.3t0 +4.6 Note®™
Power Supply Voltage 3 DDVDH ~ VSSA V -0.3t0 +6.6 Note™
Power Supply Voltage 4 VSSA ~ VCL v -0.3t0 +4.6 Note®
Power Supply Voltage 5 DDVDH ~ VCL v -0.3t0 +9 Note®™
Power Supply Voltage 6 VGH ~ VSSA v -0.3to +18.5 Note'”
Power Supply Voltage 7 VSSA ~ VGL v 0to-16.5 Note®™
Logic Input Voltage Vin V -0.3to IOVCC+0.5 -
Logic Output Voltage Vo V -0.3to IOVCC+0.5 -
Operating Temperature Topr °C -40 to +85 Note® %
Storage Temperature Tstg °C -55 to +110 Note®%)
Note: (1) IOVCC, VSSD must be maintained.
(2) To make sure IOVCC = VSSD.
(3) To make sure VCI = VSSA.
(4) To make sure DDVDH = VSSA.
(5) To make sure VSSA = VCL.
(6) To make sure DDVDH = VCL.
(7) To make sure VGH = VSSA.
(8) To make sure VSSA = VGL
VGH +|VGL| < 32V
(9) For die and wafer products, specified up to +85C.
(10) This temperature specifications apply to the TCP package.
Table 8.1: Absolute Maximum Ratings
8.2 ESD Protection Level
Mode Test Condition Protection Level Unit
Human Body Model C=100 pF, R=1.5kQ 12.0K \%
Machine Model C=200 pF, R=0.0 Q 1200 V

Table 8.2: ESD Protection Level
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8.3 DC Characteristics
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. Spec. ‘
Parameter Symbol Conditions i T Max Unit
Power & Operating Voltages
IO Operating voltage IOVCC /0 supply voltage 1.65 1.8 3.3
Driver Operating voltage VCI Operation voltage 2.3 2.8 3.3
. VREG1 Triple Pump 3.3 4.65 5.8
Source Drive Voltage VREGL Dual Pump 33 765 18
IVGH=30uA
(Typ:BT=001)
VCI=2.8 TBD TBD -
Gate Drive High Voltage VGH 3&5;3;&
(Typ:BT=001)
VCI=2.8 TBD TBD - Vv
Triple Pump
IVGL=30uA
(Typ:BT=001)
VCl=2 8 TBD TBD -
Gate Drive Low Voltage VGL II\D/l(JBallf;OrER
(Typ:BT=001)
VCl=2.8 TBD TBD -
Triple Pump
Drive Supply Voltage [VGH-VGL| - - - 30
Input / Output
High level input voltage VIH lovec=165-195 | 0-71OVCC - IOVCC
Low level input voltage VIL T VSSD - 0.3l0VCC
High level input voltage VIH 0.8I0VCC - IOVCC
: IOVCC=1.95~3.3 Vv
Low level input voltage VIL VSSD - 0.21I0VCC
High level output voltage VOH IOH = -1.0mA 0.8I0VCC - IOVCC
Low level output voltage VOL IOL = +1.0mA VSSD - 0.21I0VCC
Input leakage current lIL - -1 - 1 A
Frame rate at
Oscillator frequency fOSC ?nzzﬂsefs:tlttiggs 2.76 2.85 2.94 MHz
Ta=25C
Booster(VCI=2.8V)
Dual Pump
- 4.8 5.0 5.2
DDVDH boost voltagel DDVDH IDDVDH=300uA
Triple Pump 59 6.1 6.3 V
IDDVDH=300uA : ’ :
VCL boost voltage VCL ICL=-100uA -2.5 -2.65 2.75
VCOM Generator(VCI=2.8V)
No load
i 25 4.4 7.3 \Y,
VCOM amplitude VCOM Buel Py
Triple Pump 25 4.4 8.3 Vv
No load
25 3.205 4.8 Vv
VCOM high level VCOMH Eual 2
Triple Pump 25 3.205 5.8 \Y,
VCOM low level VCOML No load -2.5 -1.195 VSSD V
Source Driver(Typ:T ,=25C VCI=2.8V)
VSSD+1.0 ~
o VREG1-10 - 110 20 mV
Output voltage deviation DVOS VSSD+0.1V ~
mean value VSSD+1.0
( ) ppsnrLh - +30 +50 mv
VREG1-0.1V
Output voltage range VOS - 0.1 - DDVDH-0.1 \%
Output offset voltage Voff - 130 150 mV
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Current Consumption(Typ: T ,=25°C IOVCC=VCI=2.8V)
. liovee GRAM data - TBD - mA
Normal operation : =0000h
Ivci Frame rate=60Hz - TBD - mA
. liovce : - - 20 HA
S IVCi i ; : 10 LA

Note: VREG1/VCOMH/VCOML conditions: When Internal Voltage VREF=4.8V for dual pump and VREF=5.8V for Triple pump

LCD Panel

Measurement point

/
%fﬂ FPC

I:I

gooo o

/ Measurement point

Connector pin or flex side
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8.4 AC Characteristics

8.4.1 Parallel Interface Characteristics (8080-series MPU)

DATA SHEET Preliminary VO1

fCHWY 2 HW
NCS ViH %
Vi o
tcs {CsH o tesE
|
WIH f \/
DNC_sSCL Wi _>jr A &
1asT (& LAHT
" twc >
. [
NWR_SCL — |e e = -
Vn&r LT "
& {RCSARC A »
|, tRCARCEM t
i LroLARDLFM rl =
NRD g ViH‘X + WK
J‘ trondrDHEN YL —,[ X\—V IL
< tosT i DHT, tRATATRATFM ‘Io ng
D17~D0 VlH}L—"\(w'—
WL \ ,r‘ WoL '\ VoL 4
Figure 8.1: Parallel Interface Characteristics (8080-Series MPU)
(VSSA=0V, IOVCC=1.65V to 3.3V, VCI=2.3V to 3.3V,Ta=-30to 70° C)
Signal Symbol Parameter Min. Max. Unit Description
tast Address setup time 10 -
R tanT Address hold time (Write/Read) 10 - ns i
tcHw Chip select “H” pulse width 0 -
tcs Chip select setup time (Write) 15 -
NCS trcs Chip select setup time (Read ID) 45 - ns i
trRCsFM Chip select setup time (Read FM) 355 -
tesr Chip select wait time (Write/Read) 10 -
tcsH Chip select hold time 10 -
twe Write cycle(18bits interface) 100 -
twc Write cycle(8/9/16 bits 262k interface) 66 )
AREe twRH Control pulse “H” duration 15 - ns
twRL Control pulse “L” duration 15 -
trc Read cycle (ID) 160 -
NRD(ID) tRDH Control pulse “H” duration (ID) 90 - ns When read ID data
trOL Control pulse “L” duration (ID) 45 -
tRCFM Read cycle (FM) 450 -
NRD(FM) tRDHFM Control pulse “H” duration (FM) 90 - ns \r/nvgr?]r;:ead LU
tRDLFM Control pulse “L” duration (FM) 355 - y
tosT Data setup time 10 -
toHT Data hold time 10 - For maximum CL=300F
DB17 to DBO | trat Read access time (ID) - 60 ns | Cor e Fp
tRATFM Read access time (FM) - 340 =P
tobH Output disable time 20 80

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

Input Signal Slope

—»
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VIH=0.7*I0VCC
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> t

Lt

77T

Only

tf ¢
VOH=0.8*I0VCC i
VOL=0.2*10VCC -

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

-P.141-
December, 2009



> HX8347-B

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

2 Himax

DATA SHEET Preliminary VO1

NWR_SCL

NRD

NCS A

tCSF

ﬁ

twe

Min. 5ns

Note: Logic high and low levels are specified as 30% and 70% of IOVCC

Figure 8.2: Chip Select Timing

NCS

NWR_SCL Sv

NRD

<

>

twrh

N

7

< | trdh
trdhfm

Note: Logic high and low levels are specified as 30% and 70% of IOVCC

Figure 8.3: Write to Read and Read to Write Timing
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8.4.2 Serial Interface Characteristics

NCS \ 1 N

 tcss P tcsH | [ toHw
M N tSCYCWASCYCR N e
M tSLWASLR tscc
I R o B N
ViH )\
NWR_SCL ViL 7Z ISHWASHR &t 7Z
 tsDs | | tsDH_ — »
SDI : 3 L
(Write data) Mr 7§
SDo tacc tOH'
(Read data) e 5
NS 4

Figure 8.4: Serial Interface Characteristics

(VSSA=0V, IOVCC=1.65V to 3.3V, VCI=2.3V to 3.3V,Ta=-30t0 70° C)

Parameter Symbol Conditions Min. Typ. Max. Unit
Serial clock cycle (Write) tscvew 66 - -
SCL "H” pulse width (Write) tsHw SCL 15 - - ns
SCL "L” pulse width (Write) tsLw 15 - -
Data setup time (Write) tspbs SDI 10 - - ns
Data hold time (Write) tspH 10 - -
Serial clock cycle (Read) tscvcr 150 - -
SCL "H” pulse width (Read) tsHrR SCL 60 - - ns
SCL "L” pulse width (Read) tsLr 60 - -

SDI for maximum CL=30pF

Access Time tacc e ” 10 - 50 ns
For minimum CL=8pF

Output disable time toH SR maximum EL:30pF 15 - 50 ns
For minimum CL=8pF

SCL to Chip select tscc SCL, NCS 15 - - ns

NCS “H” pulse width tcHw NCS 40 - - ns

Chip select setup time tcss 60 - -

Chip select hold time tcsH — 65 - - ns

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

Input Signal Slope Output Signal Slope
— <L Myl le— — (& )l le—
1/ - L
VIH=0.7*I0VCC VOH=0.8*I0VCC
—f— VIL=0.3*I0VCC wan VOL=0.2*I0VCC —
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8.4.3 RGB Interface Characteristics
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VIH =X Tysst Tyshr 7
VSYNC Vit i 7
HSYNC m¥ Thsst Thsht 7‘Z
; Thrcikeve Tecwknr
VIHE y := Tecikir &
DOTCLK M_X_?’/

Tosy/Toest

e

DB[B:0] X- VIH
DE L VIL

(VSSA=0V, IOVCC=1.65V to 3.3V, VCI=2.3V t0 3.3V, T, =-30to 70° C)

- Spec. ‘

ltem Symbol | Condition NI T Max. Unit
Pixel low pulse width Telkir - 15 - - ns
Pixel high pulse width TelkuT - 15 - - ns
Vertical Sync. set-up time TvssT - 15 - - ns
Vertical Sync. hold time TvssuT - 15 - - ns
Horizontal Sync. set-up time ThssT - 15 - - ns
Horizontal Sync. hold time TvssuT - 15 - - ns
Data Enable set-up time TpoesT - 15 - - ns
Data Enable hold time ToeuT - 15 - - ns
Data set-up time Tpst - 15 - - ns
Data hold time Tout - 15 - - ns
Phase difference of sync signal falling edge Thv - 0 - 240 Dotclk
Note: The input signal rise time and fall time (tr, tf) is specified at 15 ns or less.

Input Signal Slope Output Signal Slope
— <L Myl le— — (& i
VIH=0.7*I0VCC /| VOH=0.8*l0vVCC '
—f—  VIL=0.3*l0VCC =T voL=0.2f10vCe =
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Vettical Timing for RGB I/F
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Tvep

Note 3

VSYNC —

[1D7I:3q NTote 3 m

S N7
one I U VA U]

Horizontal Timing for RGB I/F

i o3 2
soreu JU TR 222NN

- Specification g

Item Symbol Condition Vi i Max Unit
Vertical Timing
Vertical cycle period Tvp - 324 326 352 HS
Vertical low pulse width Tvs - 2 2 - HS
Vertical front porch Tvep - 2 2 16 HS
Vertical back porch Tvep - 2 4 16 HS
Vertical blanking period TveL Tver + Tvrp 4 6 32 HS

- - HS
Vertical active area Tvpisp - - 320 - HS
- - HS

Vertical refresh rate TVRR Frame rate 50 60 80 Hz
Horizontal Timing
Horizontal cycle period Thp - 244 252 272 DOTCLK
Horizontal low pulse width Ths - 2 2 - DOTCLK
Horizontal front porch Thep - 2 4 16 DOTCLK
Horizontal back porch Thep - 2 8 16 DOTCLK
Horizontal blanking period ThBL Tusp + Thrp 4 12 32 DOTCLK
Horizontal active area Thpisp - - 240 - DOTCLK
Pixel clock cycle TVRR=60Hz feLkeve - 3.9 - 10 MHz

Note: (1) IOVCC=1.65 to 3.3V, VCI=2.3 to 3.3V, VSSA=VSSD=0V, Ta=-30 to 70°C (to +85°C no damage)

(2) Data lines can be set to “High” or “Low” during blanking time — Don't care.
(3) HP is multiples of DOTCLK.
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8.4.4 Reset Input Timing

0.8xIO\EZ‘L
IOvCC
tPRES
Shorter than 5 ps —
_{ tREST
: g Initial Conditi
internal Status tormel Opererer X Reseting >i‘ ( Defglu:?form\;vl?gset)
Figure 8.5: Reset Input Timing
Related Spec. ;
Symbol | Parameter Pins i, i Max. Note Unit
tRESW | Reset low pulse width"” |  NRESET 10 g . g Us
When reset applied during
) ) ) & STB mode ms
tREST | Reset complete time® . .
) ) 120 When reset applied during ms
STB mode
{PRES Reset goes high level NRESET & 1 i i Reset goes high level after ms
after Power on time IOVCC Power on

Note: (1) Spike due to an electrostatic discharge on NRESET line does not cause irregular system reset
according to the table below.

NRESET Pulse Action
Shorter than 5us Reset Rejected
Longer than 10us Reset

Between 5 ps and 10us Reset Start

(2) During the resetting period, the display will be blanked (The display is entering blanking sequence, which
maximum time is 120 ms, when Reset Starts in STB Out —mode. The display remains the blank state in
STB —mode) and then return to Default condition for H/W reset.

(3) During Reset Complete Time, VMF value in OTP will be latched to internal register during this period. This
loading is done every time when there is H/W reset complete time (tREST) within 5ms after a rising edge of
NRESET.

(4) Spike Rejection also applies during a valid reset pulse as shown below:

10us

e

Reset 15 accepted

10us

e P P

—Dutﬂ Less than 20ns width positive spike will be rejected.

(5) It is necessary to wait 5msec after releasing 'RES before sending commands. Also STB Out
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9. Ordering

Information

DATA SHEET Preliminary VO1

Part No.

Package

HX8347-BO00 PDxxx

PD : mean COG

xxx : mean chip thickness (um), (default: 280 um)

10.Revision History
Version Date Description of Changes
01 2009/12/24 | New setup
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