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1. Introduction

NV3007 is a single-chip driver for 262,144-color, a-Si TFT liquid crystal display
with maximum resolution of 168RGBx428 dots. It contains 252-channel source driver,
a 24-channel GIP driver which used for dual-gate control, 161,784-byte GRAM for
graphic display data, internal precise power supply circuit which supports full color,
8-color display mode and sleep mode.

NV3007 provides 3-/4-line serial peripheral interface (SPI), quad serial
peripheral interface (QSPI). The display area can be specified in internal GRAM by
window address function.

NV3007 is suitable for medium or small size portable products which low power
characteristics is major concern. And it can make a display system with fewest
components.

An ideal LCD driver for medium or small size portable products such as digital
cellular phones, smart phone, MP3 and PMP where long battery life is a major

concern.
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2. Features

Display resolution option:
» 168(RGB)(H) x428(V)
LCD Driver Output:
» Source outputs: 252 channels
» GIP outputs: 24 channels for dual-gate control
Interface:
» 8-bit/9-bit Serial Peripheral Interface (SPI) and 2 data lane SPI
» Quad serial peripheral interface
On chip Build-In Circuits:
» Timing generator
» Oscillator
» Graphic RAM: 161,784-byte
» DC/DC converter
Build-In NV Memory for LCD Initial Register Setting
» OTP to store ID1~ID3
» OTP(One-Time-Programming) memory store initialization register settings
Low-power consumption architecture used
Power supplies Range:
» 1/O and digital voltage (IOVCC): 1.8V ~ 3.6V
» Analog voltage range (VCI): 2.8V ~ 3.6V
Output Voltage Range:
» Source/Gamma power supply voltage
e GVDD ~GVCL =6.4V ~-4.2V
» Gate driver output voltage
e VGH-GND =12.0V ~ 15.5V
e VGL - GND =-9.0V ~-12.5V
e VGH - VGL=28V

e VCOM connect to ground
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€ Display color:
» Normal mode: Full color, 262K-color (color depth selectable)
» Idle mode: 8-color
€ Driving Algorithm:
» Dot Inversion
» Column Inversion

€ Power saving mode: Sleep mode
€ Operate temperature range: -30°C to 85°C
€ No need for external electronic component

€ a-Si TFT LCD storage capacitor : Cst on Common structure only
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3. Block Diagram

3.1. Block Diagram

Gl ~ G24 GVDD GVSP GVCL S1 ~ 5252
GIP
Driver Gamma Source
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Figure 3-1 Block Diagram
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3.2. Pin Description

Power Supply Pins
Pin Name /o Pin Type Descriptions
(Voltage Level)
Iovcce 1 /O Power Power supply for 10 circuits(1.8~3.6V)
VCI 1 Analog Power Power supply for analog circuits(2.8~3.6V)
IGND 1 /O Ground Ground for IO system.
GND 1 Analog Ground Ground for analog system.
Power supply for internal NVM.
VPP I NVM Power When writing NVM, it needs external power supply voltage (8.25V).
If not used, let this pin open.
Table 3-2-1 Power Supply Pins
Interface Logic Signals
Pin Pin Type ey
L Descr n
Name AY (Voltage Level) escriptions
Select the interface mode
IM<1.> IM<0.> Interface Mode Data Pins in use
3-wire 9-it data SDA: In/Out
serial interface
0 1
2 data line serial SDA: In/Out,
. Dlgltal Input interface D/CX:In
IM<1:0> | (IOVCC/ IGND) —
1 1 4-wire 8-bit data SDA: In/Out
serial interface
1-wire quad Serial
Peripheral SDA: In/Out
Interface
1(or ) 0Cor0) 4-wire quad Serial g/%/;( 11?1
Peripheral
Interface SDA2:In
SDA3: In
RESX I Digital Input This signal will reset the device and must be applied to properly initialize the chip.
(IOVCC/ IGND) Signal is active low.
Digital Input . . . "
CSX I (IOVCC/ IGND) Chip select input pin("Low" enable).
This pin is used to select "Data or Command" in 4-wire serial interface
When DCX='1", data is selected.
D/CX I Digital Input When DCX='0', command is selected.
(IOVCC/ IGND) This pin is used serial interface data in 2 data line / 4-wire quad serial peripheral
interface.
If not used, this pin should be connected to IOVCC or IGND.
SCL I Digital Input This pin is used serial interface clock in serial data interface
(IOVCC/ IGND) 1S pmis u ! ! :
Serial in/out signal in 3-wire 9-bit/4-wire 8-bit/2 data line/1-wire quad serial data
SDA 10 Digital I/O interface.
(IOVCC/ IGND) Serial input signal in 4-wire quad serial data interface.
The data is applied on the rising edge of the SCL signal.
SDA2 I Digital Input This pin is used serial interface data in 4-wire quad serial peripheral interface.
(IOVCC/ IGND) If not used, this pin should be connected to IOVCC or IGND.
SDA3 I Digital Input This pin is used serial interface data in 4-wire quad serial peripheral interface.
(IOVCC/ IGND) If not used, this pin should be connected to IOVCC or IGND.
TE o Digital Output Tearing effect signal is used to synchronize MPU to frame memory writing.
(IOVCC/ IGND) If not used, please let this pin open.

Table 3-2-2 Interface Logic Signals
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LCD Driver Output Pins

Pin Name | 1I/O Pin Type Descriptions

Source output signals.
S252~S1 0 Source Leave the pin to open when not in use.

Gate output signals.

G24~Gl1 (0] Gate
Leave the pin to open when not in use.
VCOM 0] Ground Connect to ground.
VGH (0] Power Power supply for the gate driver(Positive).
VGL 0O Power Power supply for the gate driver(Negative).
Table 3-2-3 LCD Driver Output Pins
Test and Other Pins
Pin Name Vo Pin Type Descriptions
DVDD o Open Internal test.pins.
Leave the pin open.
DDVDH o Open Power pad for analog circuit.
Leave the pin open.
DDVDL o Open Power pad tjor analog circuit.
Leave the pin open.
VDDS o Open Power pad fjor analog circuit.
Leave the pin open.
GVDD o Open Internal test.pms.
Leave the pin open.
Internal test pins.
(0] Open
GVSP P Leave the pin open.
Internal test pins.
GVCL (0] Open

Leave the pin open.

I Open Internal test pins.

OSC_IN :
— Leave the pin open.
I I ) ns.
OSC_SEL Open nternal test pins
—_ Leave the pin open.
TESTO/TEST1 Internal test pins.
Y Open .
TEST2/TEST3 Leave the pin open.
IB T 0 Open Internal test.pins,
_ Leave the pin open.
I 1 ins.
VREF T 0 Open nterna test‘pms
_ Leave the pin open.
VBG T o) Open Internal test.pinsA
— Leave the pin open.
DUM _ Open These pins are dummy.

Leave the pin open.

Table 3-2-4 Test and Other Pins
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No. Item Description
1 Source Driver 252 channels
2 GIP Diver for gate control 24 channels
3 TFT Display's Capacitor Structure Cst structure only (Cst on Common)
S1~8252 V0~V63 grayscales
4 Drive Output G1~G24 VGH-VGL
I0vVCC 1.8~3.6V
5 Input Voltage VCI 28 ~3.6V
DDVDH 6.2 ~6.8V
DDVDL 4.0V ~-5.0V
6 Liquid Crystal Drive Voltages VGH 12.0~15.5V
VGL -9.0 ~-12.5V
|[VGH — VGL| Max.28.0V
DDVDH VCI*3
7 Internal Boost circuits DADL Y
VGH VCI*7
VGL VCI*-6

Table 3-2-5 Liquid crystal power supply specifications
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3.3. Bump Arrangement

Chip Size:10720um x 643um(not include scribe line)

10780um x 703um (include scribe line)
Chip thickness: 250um(+10um)
Bump height: um(+3um)
30u 30u
Input Pads 1~114 3 2
gl TS0 22
——
R\ E——
15u e A
6 - | ——|
23u 23u :
4«, m'“
Y] m——
43 s
Gout Related Pads 5
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Su .
REREUNEN Chlp e
338
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2 335
g Y 333
Source Related Pads
209~334,339~464 13u 45u S 66
= X :
68
I
: e B ) pE==—
3 — Ko zmIIZIIMI:I
[ oM ] 74 .
75 156 o)
76 5] —T—
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T4u [ Gvop 78 1o ]

90u 85
Mark DM 86
L 15u
The left size is the Same
with the right size 20u 30u
20u  30u

o)
/ Bump View

DUM 12
DUM 113
DUM 114

115 [_vear
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3.4. Pin Connection
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3.5. Supported pixel structure

3.5.1. Z type pixel structure

3.5.2. Bow-shaped type pixel structure
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3.6. PAD coordinates

NO | PAD Name | X-axis | Y-axis NO | PAD Name | X-axis | Y-axis NO | PAD Name | X-axis | Y-axis
1 GND -5321 -272 41 VCI -1974 -272 81 GVSP 2762 272
2 GND -5276 -272 42 VCI -1929 -272 82 GVCL 2807 -272
3 GND -5231 -272 43 GND -1884 -272 83 GVCL 2852 -272
4 VCI -5186 -272 44 GND -1839 -272 84 DDVDL 2897 -272
5 VCI -5141 -272 45 GND -1794 -272 85 DDVDL 2942 -272
6 VCI -5096 -272 46 IB_T -1749 -272 86 DUM 3122 -272
7 Tovee -5051 -272 47 IB_T -1704 -272 87 DUM 3302 -272
8 Tovee -5006 -272 48 VREF_T -1659 -272 88 DUM 3482 -272
9 IGND -4961 -272 49 VREF T -1614 -272 89 DUM 3662 -272
10 IGND -4916 -272 50 VBG_T -1569 -272 90 DUM 3842 -272
11 SDA -4871 -272 51 VBG_T -1524 -272 91 VCI 4051 -272
12 SCL -4826 -272 52 DUM -1299 -272 92 VCI 4096 -272
13 DCX -4781 -272 53 DUM -1119 -272 93 VCI 4141 -272
14 SDA2 -4736 -272 54 DUM -939 -272 94 GND 4186 -272
15 SDA3 -4691 -272 55 DUM -759 -272 95 GND 4231 -272
16 CsSX -4646 -272 56 DUM -579 -272 96 GND 42176 -272
17 TE -4601 -272 57 DUM -399 -272 97 VPP 4321 -272
18 RESX -4556 -272 58 DUM -219 -272 98 VPP 4366 -2172
19 TM<0> -4511 -272 59 DUM -39 -272 99 DUM 4411 -272
20 IM<T> -4466 -272 60 DUM 141 -272 100 DUM 4456 -2172
21 0SC_IN -4421 -272 61 DUM 321 -272 101 DUM 4501 -272
22 TESTO -4376 -272 62 DUM 501 -272 102 DUM 4546 -272
23 | OSC_SEL | -4331 -272 63 DUM 681 272 103 DUM 4591 272
24 TEST1 -4286 -272 64 DUM 861 =272 104 DUM 4636 =272
25 TEST2 -4241 -272 65 DUM 1041 -272 105 DUM 4681 =272
26 TEST3 -4196 272 66 DUM 1221 =272 106 DUM 4726 -272
27 DUM -4151 -272 67 DUM 1401 =272 107 DUM 4771 =272
28 DUM -4106 =272 68 GND 1564 =272 108 DUM 4816 =272
29 DUM -3251 =272 69 GND 1609 =272 109 DUM 4861 =272
30 DUM -3071 -272 70 GND 1654 -272 110 DUM 4906 -2172
31 DUM -2891 -272 71 VCI 1699 -272 111 DUM 4951 -2172
32 DUM -2711 -272 72 VCI 1744 -272 112 DUM 4996 -2172
33 DUM -25631 -272 73 VCI 1789 -272 113 DUM 5041 -272
34 DVDD -2289 -272 74 DUM 1969 -272 114 DUM 5086 -272
35 DVDD —-2244 -272 75 DUM 2149 -272 115 VCOM 5282 272
36 DDVDH -2199 -272 76 DUM 2329 -272 116 VCOM 5244 272
37 DDVDH -2154 -272 77 DUM 2509 -272 117 VCoM 5206 272
38 VDDS -2109 -272 78 GVDD 2627 -272 118 VCoM 5168 272
39 VDDS —-2064 -272 79 GVDD 2672 -272 119 VCoM 5130 272
40 VCI -2019 -272 80 GVSP 2717 -272 120 VGH 4870 272
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NO | PAD Name | X-axis | Y-axis NO | PAD Name | X-axis | Y-axis NO | PAD Name | X-axis | Y-axis
121 VGH 4832 272 163 DUM 3298 132 205 DUM 2710 132
122 VGH 4794 272 164 DUM 3284 257 206 DUM 2696 257
123 VGH 4756 272 165 DUM 3270 132 207 DUM 2682 132
124 VGL 4718 272 166 DUM 3256 257 208 DUM 2668 257
125 VGL 4680 272 167 DUM 3242 132 209 S<1> 2654 132
126 VGL 4642 272 168 DUM 3228 257 210 S<2> 2640 257
127 VGL 4604 272 169 DUM 3214 132 211 S<3> 2626 132
128 | GOUT<1> 4566 272 170 DUM 3200 257 212 S<4> 2612 257
129 | GOUT<1> 4528 272 171 DUM 3186 132 213 S<6> 2598 132
130 | GOUT<2> 4490 272 172 DUM 3172 257 214 S<6> 2584 257
131 | GOUT<2> 4452 272 173 DUM 3158 132 215 S<T> 2570 132
132 | GOUT<3> 4414 272 174 DUM 3144 257 216 S<8> 2556 257
133 | GOUT<3> 4376 272 175 DUM 3130 132 217 S<9> 2542 132
134 | GOUT<4> 4338 272 176 DUM 3116 257 218 S<10> 2528 257
135 | GOUT<4> 4300 272 177 DUM 3102 132 219 S<11> 2514 132
136 | GOUT<5> 4262 272 178 DUM 3088 257 220 S<12> 2500 257
137 | GOUT<5> 4224 272 179 DUM 3074 132 221 S<13> 2486 132
138 | GOUT<6> 4186 272 180 DUM 3060 257 222 S<14> 2472 257
139 | GOUT<6> 4148 272 181 DUM 3046 132 223 S<15> 2458 132
140 | GOUT<7> 4110 272 182 DUM 3032 257 224 S<16> 2444 257
141 | GOUT<7> 4072 272 183 DUM 3018 132 225 S<A7> 2430 132
142 | GOUT<8> 4034 272 184 DUM 3004 257 226 S<18> 2416 257
143 | GOUT<8> 3996 272 185 DUM 2990 132 227 S<19> 2402 132
144 | GOUT<9> 3958 272 186 DUM 2976 257 228 $<20> 2388 257
145 | GOUT<9> 3920 272 187 DUM 2962 132 229 S<21> 2374 132
146 | GOUT<10> 3882 272 188 DUM 2948 257 230 5<22> 2360 257
147 | GOUT<10> 3844 272 189 DUM 2934 132 231 S<23> 2346 132
148 | GOUT<11> 3806 272 190 DUM 2920 257 232 S<24> 2332 257
149 | GOUT<11> 3768 272 191 DUM 2906 132 233 S<25> 2318 132
150 | GOUT<12> 3730 272 192 DUM 2892 257 234 S<26> 2304 257
151 | GOUT<12> 3692 272 193 DUM 2878 132 235 S<27> 2290 132
152 DUM 3654 272 194 DUM 2864 257 236 S<28> 2276 257
153 DUM 3438 132 195 DUM 2850 132 237 $<29> 2262 132
154 DUM 3424 257 196 DUM 2836 257 238 S<30> 2248 257
155 DUM 3410 132 197 DUM 2822 132 239 S<31> 2234 132
156 DUM 3396 257 198 DUM 2808 257 240 S<32> 2220 257
157 DUM 3382 132 199 DUM 2794 132 241 S<33> 2206 132
158 DUM 3368 257 200 DUM 2780 257 242 S<34> 2192 257
159 DUM 3354 132 201 DUM 2766 132 243 S<35> 2178 132
160 DUM 3340 257 202 DUM 2752 257 244 5<36> 2164 257
161 DUM 3326 132 203 DUM 2738 132 245 S<37> 2150 132
162 DUM 3312 257 204 DUM 2724 257 246 5<38> 2136 257
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NO | PAD Name | X-axis | Y-axis NO | PAD Name | X-axis | Y-axis NO | PAD Name | X-axis | Y-axis
247 S<39> 2122 132 289 S<81> 1534 132 331 S<123> 946 132
248 S<40> 2108 257 290 S<82> 1520 257 332 | S<124> 932 257
249 S<41> 2094 132 291 S<83> 1506 132 333 | S<125> 918 132
250 S<42> 2080 257 292 S<84> 1492 257 334 | S<126> 904 257
251 S<43> 2066 132 293 S<85> 1478 132 335 DUM 890 132
252 S<44> 2052 257 294 586> 1464 257 336 DUM 876 257
253 S<45> 2038 132 295 S<87> 1450 132 337 DUM -876 257
254 S<46> 2024 257 296 588> 1436 257 338 DUM -890 132
255 S<47> 2010 132 297 S<89> 1422 132 339 | S<127> -904 257
256 S<48> 1996 257 298 $<90> 1408 257 340 | S<128> -918 132
257 S<49> 1982 132 299 S<91> 1394 132 341 S<129> -932 257
258 S<50> 1968 257 300 S<92> 1380 257 342 | S<130> -946 132
259 S<h1> 1954 132 301 S<93> 1366 132 343 | S<131> -960 257
260 S<52> 1940 257 302 S<94> 1352 257 344 | S<132> -974 132
261 S<53> 1926 132 303 S<95> 1338 132 345 | S<133> -988 257
262 S<B4> 1912 257 304 S<96> 1324 257 346 | S<134> -1002 132
263 S<55> 1898 132 305 S<97> 1310 132 347 | S<135> -1016 257
264 S<56> 1884 257 306 S<98> 1296 257 348 | S<136> -1030 132
265 S<BT> 1870 132 307 $<99> 1282 132 349 | S<137> -1044 257
266 S<568> 1856 257 308 | S<100> 1268 257 350 | S<138> -1058 132
267 S<69> 1842 132 309 | S<101> 1254 132 351 S<139> -1072 257
268 S<60> 1828 257 310 | S<102> 1240 257 352 | S<140> -1086 132
269 S<61> 1814 132 311 S<103> 1226 132 353 | S<141> -1100 257
270 S<62> 1800 257 312 | S<104> 1212 257 354 | S<142> -1114 132
271 S<63> 1786 132 313 | S<105> 1198 132 355 | S<143> -1128 257
272 5<64> 1772 257 314 S<106> 1184 257 356 S<144> -1142 132
273 S<65> 1758 132 315 | S<107> 1170 132 357 | S<145> -1156 257
274 S<66> 1744 257 316 | S<108> 1156 257 358 | S<146> -1170 132
275 S<67> 1730 132 317 5<109> 1142 132 359 S<147> -1184 257
276 S<68> 1716 257 318 | S<110> 1128 257 360 | S<148> -1198 132
277 5<69> 1702 132 319 S<111> 1114 132 361 S5<149> -1212 257
2178 S<70> 1688 257 320 | S<112> 1100 257 362 | S<150> -1226 132
279 S<T71> 1674 132 321 S<113> 1086 132 363 | S<I51> -1240 257
280 S<72> 1660 257 322 | S<114> 1072 257 364 | S<152> -1254 132
281 S<T73> 1646 132 323 | S<115> 1058 132 365 | S<153> -1268 257
282 S<74> 1632 257 324 | S<116> 1044 257 366 | S<154> -1282 132
283 S<75> 1618 132 325 | S<II7> 1030 132 367 | S<155> -1296 257
284 S<76> 1604 257 326 | S<118> 1016 257 368 | S<156> -1310 132
285 ST 1590 132 327 | S<119» 1002 132 369 | S<157> -1324 257
286 S<78> 1576 257 328 | S<120» 988 257 370 | S<158> -1338 132
287 S<79> 1562 132 329 | s<121» 974 132 371 S<159> -1352 257
288 S<80> 1548 257 330 | S<122> 960 257 372 | S<160> -1366 132
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NO | PAD Name | X-axis | Y-axis NO | PAD Name | X-axis | Y-axis NO | PAD Name | X-axis | Y-axis
373 | S<161> -1380 257 415 | S<203> -1968 257 457 | S<245> -2556 257
374 | S<162> -1394 132 416 | S<204> -1982 132 458 | S<246> -2570 132
375 | S<163> -1408 257 417 | S<205> -1996 257 459 | S<247> -2584 257
376 | S<164> -1422 132 418 | S<206> -2010 132 460 | S<248> -2598 132
377 | S<165> -1436 257 419 | S<207> -2024 257 461 $<249> -2612 257
378 | S<166> -1450 132 420 | S<208> -2038 132 462 | S<250> -2626 132
379 | S<167> -1464 257 421 $<209> -2052 257 463 | S<251> -2640 257
380 | S<168> -1478 132 422 | S<210> -2066 132 464 | S<252> —-2654 132
381 5<169> -1492 257 423 | S<211> -2080 257 465 DUM -2668 257
382 | S<170> -1506 132 424 | S<212> -2094 132 466 DUM -2682 132
383 | S171> -1520 257 425 | S<213> -2108 257 467 DUM -2696 257
384 S<172> -1534 132 426 S<214> -2122 132 468 DUM -2710 132
385 S<173> -1548 257 427 S<215> -2136 257 469 DUM -2724 257
386 S<174> -1562 132 428 S<216> -2150 132 470 DUM -2738 132
387 S<175> -1576 257 429 S<217> -2164 257 471 DUM -2752 257
388 | S<176> -1590 132 430 | S<218> -2178 132 472 DUM -2766 132
389 S<177> -1604 257 431 S<219> -2192 257 473 DUM —-2780 257
390 | S<178> -1618 132 432 | S<220> -2206 132 474 DUM —-2794 132
391 S<179> -1632 257 433 | S<221> -2220 257 475 DUM -2808 257
392 | S<180> -1646 132 434 | S<222> -2234 132 476 DUM -2822 132
393 | S<181> -1660 257 435 | S<223> -2248 257 477 DUM -2836 257
394 | S<182> -1674 132 436 | S<224> -2262 132 478 DUM -2850 132
395 | S<183> -1688 257 437 | S<225> -2276 257 479 DUM -2864 257
396 | S<184> -1702 132 438 | S<226> -2290 132 480 DUM -2878 132
397 | S<185> -1716 257 439 | S<227> -2304 257 481 DUM -2892 257
398 S<186> -1730 132 440 5<228> -2318 132 482 DUM -2906 132
399 S<187> —-1744 257 441 5<229> —-2332 257 483 DUM -2920 257
400 S<188> -1758 132 442 5<230> -2346 132 484 DUM -2934 132
401 S<189> -1772 257 443 | S<231> -2360 257 485 DUM —-2948 257
402 S<190> -1786 132 444 5<232> -2374 132 486 DUM -2962 132
403 | S<191> -1800 257 445 | S<233> -2388 257 487 DUM -2976 257
404 S5<192> -1814 132 446 S<234> -2402 132 488 DUM -2990 132
405 | S<193> -1828 257 447 | S<235> -2416 257 489 DUM -3004 257
406 | S<194> -1842 132 448 | S<236> -2430 132 490 DUM -3018 132
407 | S<195> -1856 257 449 | S<237> -2444 257 491 DUM -3032 257
408 | S<196> -1870 132 450 | S<238> -2458 132 492 DUM -3046 132
409 | S<197> -1884 257 451 S<239> 2472 257 493 DUM -3060 257
410 | S<198> -1898 132 452 | S<240> -2486 132 494 DUM -3074 132
411 5<199> -1912 257 453 | S<241> -2500 257 495 DUM -3088 257
412 | S<200> -1926 132 454 | S<242> -2514 132 496 DUM -3102 132
413 | S<201> -1940 257 455 | S<243> -2528 257 497 DUM -3116 257
414 | S<202> -1954 132 456 | S<244> —-2542 132 498 DUM -3130 132
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NO | PAD Name | X-axis | Y-axis NO | PAD Name | X-axis | Y-axis
499 DM -3144 257 541 | GOUT<22> | -4414 272
500 DM -3158 132 542 | GOUT<23> | -4452 272
501 DM -3172 257 543 | GOUT<23> | -4490 272
502 DM -3186 132 544 | GOUT<24> | -4528 272
503 DM -3200 257 545 | GOUT<24> | -4566 272
504 DUM -3214 132 546 VGL -4604 272
505 DUM -3228 257 547 VGL —4642 272
506 DUM —-3242 132 548 VGL -4680 272
507 DUM -3256 257 549 VGL -4718 272
508 DM -3270 132 550 DUM 4756 272
509 DM -3284 257 551 DUM —-4794 272
510 DUM -3298 132 552 DUM —-4832 272
511 DUM -3312 257 553 DUM —-4870 272
512 DUM -3326 132 554 VCOM -5130 272
513 DUM -3340 257 555 VCOM -5168 272
514 DUM -3354 132 556 VCOM -5206 272
515 DUM -3368 257 557 VCOM —-5244 272
516 DUM -3382 132 558 VCOM —-5282 272
517 DM -3396 257

518 DM -3410 132

519 DM —-3424 257

520 [ DM -3438 | 132 — et | i
521 DUM —3654 | 272 left mark -5000 296.5
522 | GOUT<13> | -3692 272 right mark =000 296.5
523 | GOUT<13> | -3730 272

524 | GOUT<14> | -3768 272

525 | GOUT<14> | —3806 272

526 | GOUT<15> | —3844 272

527 | GOUT<15> | —3882 272

528 | GOUT<16> | —3920 272

529 | GOUT<16> | —3958 272

530 | GOUT<17> | —3996 272

531 | GOUT<17> | -4034 272

532 | GOUT<18> | -4072 272

533 | GOUT<18> | -4110 272

534 | GOUT<19> | -4148 272

535 | GOUT<19> | -4186 272

536 | GOUT<20> | -4224 272

537 | GOUT<20> | —4262 272

538 | GOUT<21> | —4300 272

539 | GOUT<21> | —4338 272

540 | GOUT<22> | —4376 272
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4. Interface setting

4.1. SPI Interface

The selection of interface is done by IM [1:0] bits. Please refer to the Table in the

following.

IM1 MO0 Interface Mode CSX D/CX SCL Function

3-wire serial interface Write/Read command, parameter or

0 1 @ i .
2 data line serial f display data.

Write/Read command, parameter or

1 1 4-wire serial interface “L” "H/L" _T_ display data

1-wire quad Serial Peripheral
1 0 Interface s _T‘ Write/Read command, parameter or

(or 0) (or 0) display data.

4-wire quad Serial Peripheral
Interface

Table 4-1 Interface Type Selection

4.1.1. Standard SPI Interface

NV3007 supplies 3-line/ 9-bit and 4-line/8-bit bi-directional serial interfaces for
communication between host and NV3007. The 3-line serial mode consists of the chip
enable input (CSX), the serial clock input (SCL) and serial data Input/Output (SDA).
The 4-line serial mode consists of the Data/ Command selection input (D/CX), chip
enable input (CSX), the serial clock input (SCL) and serial data Input/Output (SDA)
for data transmission. The data bus (SDA2 and SDA3), which are not used, must be
connected to IGND. Serial clock (SCL) is used for interface with MPU only, so it can
be stopped when no communication is necessary.

These shown figures are the example of 3-line/4-line SPI interface.

| 3-line Serial Interface |

SCL
CsX

SDA Driver IC
SDA2
SDA3

MPU N

|
1|
v ¥ ¥

Figure 4-1-1-1 3-line SPI interface
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4-line Serial Interface

SCL

DICX

csX

SDA Driver IC
SDA2

SDA3

MPU

A

III—‘
|
Yy Yvyy

Figure 4-1-1-2  4-line SPI interface
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4.1.1.1. Write Cycle Sequence

The write mode of the interface means that host writes commands or data to
NV3007. The 3-line serial data packet contains a data/command select bit (D/CX) and
a transmission byte. In 4-line serial interface, data packet contains just transmission
byte and control bit D/CX is transferred by the D/CX pin. If the D/CX bit “low”, the
transmission byte is interpreted as a command byte. If the D/CX is “high”, the
transmission byte is stored as the display data RAM(Memory write command),or
command register as parameter.

Any instruction can be sent in any order to NV3007 and the MSB is transmitted
first. The serial interface is initialized when CSX is high status. In this state, SCL
clock pulse and SDA data are no effect. A falling edge on CSX enables the serial
interface and indicates the start of data transmission. See the detailed data format for

3-/4-line serial interface.

Data Format for 3-line Serial Interface

Transmission byte mfay be Command or Data

[ |
MSB LSB

p/icx| D7 D6 D5 D4 D3 D2 D1 DO

D/CX | 8-bit Transmission Byte [ D/CX 8-bit Transmission Byte e o o

[
Data/Command selectbit

Data Format for 4-line Serial Interface

Transmission byte n]ay be Command orData

[ I
MSB LSB

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

8-bit Transmission 8-bit Transmission 8-bit Transmission
Byte Byte Byte

Figure 4-1-1-1-1 Serial interface data stream format
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Host processor drives the CSX pin to low and starts by setting the D/CX bit on
SDA. The bit is read by NV3007 on the first rising edge of SCL signal. On the next
falling edge of SCL, the MSB data bit (D7) is set on SDA by the host. On the next
falling edge of SCL, the next bit (D6) is set on SDA. If the optional D/CX signal is

used, a byte is eight read cycle width. The 3/4-line serial interface writes sequence

described in the figure as below.

[3-line Serial Interface Write Sequence|

&

CsX _\

spa {_ Xo)
sc. T1TI Tl

el
ol

B

N
§
[

TB

DOOOOHOE

s
TLTLTLT

XXX Xk
[T LTLTLIT

o
-
Command

.t )

o -
- !

Command/Parameter/Data

The CSXcanbe high level between the
data and next command.The SDA and
SCLare invalid during CSXis high level

4-line Serial Interface Write Sequence |

CsX

SDA

D/ICX

SCL

TB

200 e

D000 ODE

TB

TITITITITITLTLT L

-

i
-
Command

The CSXcanbe high level between the
dataand next command.The SDA and
SCLare invalid during CSXis high level

Figure 4-1-1-1-2  Serial interface

write sequence

( T @
[\
= D000 )
Ko vz iE 2o
TLITLTITETITITITITLTLTLTLT
< M »>

Command/Param eter/Data
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4.1.1.2. Read Cycle Sequence

The read mode of interface means that the host reads register’s parameter from
NV3007. The host has to send a command (Read ID or register command) and then
the following byte is transmitted in the opposite direction. NV3007 latches the SDA
(input data) at the rising edges of SCL (serial clock), and then shifts SDA (output data)
at falling edges of SCL (serial clock). After the read status command has been sent,
the SDA line must be set to tri-state and no later than at the falling edge of SCL of the
last bit. The read mode has two types of transmitted command data (single/multi-byte)

according command code.

|3-Ii ne Serial Interface Single-byte Read Sequence

07 i 5 BHBD

osx | [ |
S e
spAMN) (YD EEEEEE)
SDA(0UT) (07X X osX o X osX oK oXooX | X

i »
)

Command Read data output

A 4

i
)

3-line Serial 3-byte Read Sequence

G T8 ) T8 @
csx | [ 1
SDA(IN) (Ko o7 X o= ) o X osX o2)(or X(e0)
SDA(OUT) ok mXoer| KXo Xm) X
< > — >
Command 3-byte Read Data Output
Dummy Clock Cycle

3
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| 3-line Serial 4-bye Read Sequence

X T8 e Yo A
osx | 1
se_|TUTITU T IT TSI U | TS IS LTI LT LT L 1

SDA(N) (Yo Xor (e )Xos X X o) o2X o X(oo)
SDO(OUT) oXEXem_ — XXX X

»i N i »
) Ll il

Command 4-byte Read Data Output
Dummy Clock Cycle

]

S

Figure 4-1-1-2-1 3-line serial interface read sequence

4-line Serial Interface Single-byte Read Sequence |

D ¢ 7B X 8 m

csx | 1
scL W O O
DICX XX
SO 6.6 6.6,606,6.6 X—
spo(ouT) KX e XCoXo Ko XozXoXoe X T X

.

o
<

Command | Read data Output

A
¥

4-line Serial 3-byte Read Sequence
s B o TB YA 777
CSX—I _I
S o I IS
DICX ) i
son ) C XX EEEDEEE— )
son U EEE( -

Command 3-byte Read Data Output

S

Dummy Clock Cycle
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| 4-line Serial 4 -byte Read Sequence |
X TE ) @ 1B X[
osx | [ 1
)_

0]

SCL

0 o o o i e
K

DICX ) i

SDA(IN) C) o7 X o5 X'os X o X 03 X2 X'or Yo —

SDA(QUT) EoXeXoa)_ _ (XX
4 »i »
Command 4-byte Read Data Output

Dummy Clock Cycle

Figure 4-1-1-2-2  4-line serial interface read sequence
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4.1.2. Dual SPI Interface

NV3007 supplies Dual-SPI interfaces for communication between host and
NV3007. 2 data lane serial interface use: CSX (chip enable), SCL (serial clock) and
SDA (serial data input 1/output ), and D/CX (serial data input 2).

The shown figure is the example of 2-data line serial interface.

|2—data line Serial Interface |

»| scL
»| csx
»| SDA
MPU »| D/ICX Driver IC

SDA2
_|: SDA3

Figure 4-1-2 2-data line serial interface

4.1.2.1. Write Cycle Sequence

Command write mode:

The command write protocol of 2 data lane serial interface is the same with the
3-line serial interface,so users can ignore the input data of D/CX.

Any instruction can be sent in any order to the driver. The MSB is transmitted
first. The serial interface is initialized when CSX is high. In this state, SCL clock
pulse or SDA data have no effect. A falling edge on CSX enables the serial interface

and indicates the start of data transmission.
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CsX _\

TB

\
N

TB

SCL

DEEEEEEE

.

i
T

DOOOECDO
[ TITITU LTSI

4. e
-

o
-
Command

R

Y o

SCLare

The CSXcanbe high level between the
dataand next command.The SDA and

invalid during CSXis high level

Command/Param eter

Figure 4-1-2-1 3-line serial interface command write mode protocol

SRAM write mode:

The SRAM write mode of 2 data line serial interface need use SDA pin and D/CX

pin to be data input pins

4.1.2.2. Read Cycle Sequence

The read mode of 2 data lane serial interface is the same with the 3-line serial

interface and D/CX pin

can be ignored.
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4.1.3. Quad SPI Interface

NV3007 supplies 1-line and 4-line bi-directional serial interfaces for
communication between host and NV3007. Here 1-line and 4-line represent the
number of data lines. The 1-line serial mode consists of chip enabled input (CSX),
serial clock input (SCL), and serial data Input/output (SDA), The 4-line serial mode
consists of the chip enable input (CSX), the serial clock input (SCL), the serial data
Input/output (SDA(SIO0) and serial data Input (D/CX(SI1) & SDA2(SI2) &
SDA3(SI3)) for data transmission. Serial clock (SCL) is used for interface with MPU
only, so it can be stopped when no communication is necessary.

Each transmission has three part: op-code (first byte after CSX falling edge),
Address and Data. op-code used to distinguish different operations between MPU and
NV3007 as below table shown.

OP code Operation Description

In general, this operation used to write registers.
02H Write Command | When the address is “2C” or “3C”, the following
data is identified as RAM data.

03H Read Command | Read register content from NV3007

The address must be “2C” or “3C” and the timing
32H Write RAM data

takes 24 cycles, see the section 4.2.5 for details

The address must be “2C” or “3C” and the timing
12H Write RAM data

takes 6 cycles, see the section 4.2.5 for details

Note: Each transmission must end with CSX rising edge.

EHgEE MR T B E R A 2



NV3007-168RGB x428 dot, 262k-colorTFT LCD Single-Chip Driver

These shown figures are the example of 1-line/4-line Quad SPI interface.

1-line quad Serial Peripheral Interface

SCL
CSX .
SDA (SIOO) Drlver IC

MPU

I‘V v

Figure 4-1-3-1 1-line Quad SPI interface

4-Line quad Serial Peripheral Interface

SCL
CSX

SDA (ST00) .
DCH(STD) Driver IC

SDA2(S12)
SDA3 (S13)

A

MPU

VVVVYV Y

Figure 4-1-3-2  4-line Quad SPI interface
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4.1.3.1. Write Cycle Sequence

The write mode of the interface means that the host writes commands or data to
NV3007. 1-line serial interface commands and data are written in the same way. The
first is that the host processor drives CSX pin to low and Then set the first byte to
02H. Each bit of data is read by NV3007 on the rising edge of the SCL signal, and
the data bit of data on the falling edge is set by the host on SDA.

The 1-wire serial interface writes sequence described in the figure as below.

Quad-SPI Write Command Sequence

CSX—l

1 2 3 4 5 6 7 8 31 32
scL nnhhnhhnhnn. _nnnifnnnnnie
spAsio) 02h X AD[23:0] X PAM1[7:0] >~
csX ,'I _____________________________________________________________________ ,_
L 40 47 4 63
scL A |
SDA(S100) { PAM2[7:0] X PAM3[7:0] X PAMA4[7:0] )

AD[23:0]:deriver IC command address =>{ 8h00,CMD[7:0], 8'h00}
PAM*[7:0]:deriver IC parameters

Figure 4-1-3-1-1 Quad SPI write command sequence

1-line Pixel Write Data Sequence

csX
| .‘ ADDR[23:0] Byte1

31 32 39|
SCL
1
SDA(S100) ( AD[23:0] | Data1[70] ): ~
. ’
csx ,’""""""B'ﬁe'z __________ RO Bued T TBvea >
. T T T
a0 474 63
scL <
i
| | | !
SDA(S100) [ Data2[7:0] X Data3[70] X Data4[7:0] )i
1 1 !

AD[23:0]:deriver IC command address=>0x002C00 or 0x003C00
Data*[7:0]:pixel data

Figure 4-1-3-1-2  1-line Quad SPI write data sequence
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4-line serial interface commands and data are written in the same way. The first is
that the host processor drives CSX pin to low and then set the first byte to 12H or
32H. Each bit of data is read by NV3007 on the rising edge of the SCL signal, and
the data bit of data on the falling edge is set by the host on SDA. The 4-line serial

interface writes sequence described in the figure as below.

4-line Pixel Write Data Sequence

CcsX
, ADDR[23:0] Bye1, By®2, Bye3, Byked
e s W oS
0 1.2 3 4 5 6 7.8 3113233
scL _|_L|_L|_|_|_L|_L|_L|_U_|_|_L|_L|_l. _|_|_|_L|_|_|_|_|_U_|_|_L|_|_|_L|_|_|_L|_|
soasio X ox002600/0x005600 XXX,
Dex(siT) “““"
SDA2(S12) OEEEIEEED)
o33 COOCEDOO)
osx ADDR[23:0 B te1, Byt2,K Byt3, Byte4
[ [ ] y y Yy A
31 32 33
soasion . 0x002C00 /0x003C00 X Dummy clock @@@@@@
DCX(SI1) i @@@@@@
SDA2(SI2) | @@@@@@
SDA3(SI3) E @@@@@@
csx —| : ADDRI7:0] BV, Bye2, . Bye3 \ Byed,
0 7 0L 12 13l 14 15, : ' !
spasion 12h M“ @@ @@ @@ @@
DCX(SH) 00@@@@
SDA2(S12) 00@@@@
SDAI(S13) “““““““

AD[7 01=0x2C or 0x3C,

Figure 4-1-3-1-3  4-line Quad SPI write data sequence
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4.1.3.2. Read Cycle Sequence

The read mode of interface means that the host reads register’s parameter from
NV3007. For a QSPI read, the host first sends a command that includes a header (03h),
address bits, and data bits, and then transmits the following bytes in the opposite
direction. The format of the specific sending command is as follows.

QSPI reads support only one wire of read. The specific reading method is that
NV3007 stores SDA(input data) lock on the rising edge of SCL(serial clock), and then
shifts SDA (output data) to the falling edge of SCL(serial clock).After the read status
command has been sent, the SDA line must be set to tri-state and no later than at the

falling edge of SCL of the last bit.

| Quad-SPI Read Cycle Sequence |

CSX—l ,_

) 4 7! 31,32 39740 a7
|
i

SDA ( 03h W AD[23:0] : HIZ
Cinternal SDI ) ! ' '
SDA

i
(Internal SDO > HIZ DOUT1[7:0] X DOUT2[7:0] —

DICX

sCL

SDA2

SDA3

Figure 4-1-3-2 Quad SPI read cycle sequence
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4.1.4. Data Transfer Break and Recovery

If there is a break in data transmission by RESX pulse, while transferring a
command or multiple parameter command data or frame memory data, before Bit DO
of the byte has been completed, then the driver will reject the previous bits and have
reset the interface such that it will be ready to receive command data again when the

chip select pin (CSX) is activated after RESX have been high state.

7 G X

a0
Fosx— | e —
Driver RESX' % | H % %
(MCU to Driver)] | | Wait for more than 10us |
scL ! - L,%MMMW

} | } }

— SDA {_JoeXorXoeXosXoeXoshool 1 KocKorKoeKosXos X osX 02X oK ook )
| | \

i i Command i
|

|
| Il Il Il

The SCL and SDA during RESX ="L" i
invalidand next byte becomes command.

| Command/ " "
! Parameter/data ! Y

Figure 4-1-4-1 Data Transfer Break and Recovery
If there is a break in data transmission by CSX pulse, while transferring a

command or frame memory data or multiple parameter command data, before Bit DO
of the byte has been completed, then the driver will reject the previous bits and have
reset the interface such that it will be ready to receive the same byte re-transmitted

when the chip select pin (CSX) is next activated.

T8 XJ

i
i
=

: !
e o TR T AMAANTILL
(MCU to Driver) ' —

! - 1 '
| sm '@@@@@ focXorNoses Ko Nospoz kool )
A M b« 4
| Command/ | Break | | Command/Parameter/Dan |
I Parameter/Data ' b !

Figure 4-1-4-2  Data Transfer Break and Recovery
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If one, two or more parameter command is being sent and a break occurs while
sending any parameter before the last one and if the host then sends a new command
rather than continue to send the remained parameters that was interrupted, then the
parameters which had been successfully sent are stored and the parameter where the

break occurred is rejected. The interface is ready to receive next byte as shown below.

Parameter11 is successfully sentbut Parameter12

Break IJ is breaked and needed to be transfer again
l‘ Ll
v
Commandl | Parar1n1eter | | Para1n21eter L | command?2
P, P, P
______ Command 1 1 ara;qeter || arar1n2eter | ara:l;eter L

|- -
I~ L
Command1 with first parameter (Parameter11) should be
executed again to write remained parameter (Parameter12
and Parameter13)

Figure 4-1-4-3  Write interrupts recovery
If one, two or more parameter command is being sent and a break occurs by the

other command before the last one is sent, then the parameters which had been
successfully sent are stored and the other parameter of that command remains

previous value.

Parameter11 is successfully sent,but other parameters

Break |‘ are not sent and broken by the othercommand -
-~ L
A 4
Parameter
Command1 | 11 Command2
H
i_ _____ Command| | Parameter| | Parameter| [ Parameter| >
1 11 12 13
|« >
Command1 with first parameter (Parameter11) should be
executed again to  write remained parameter (Parameter12
and Parameter13)
Figure 4-1-4-4  Write interrupts recovery
\‘ 7 /\—‘
HiEFAE R T ROERAE 31



NV3007-168RGB x428 dot, 262k-colorTFT LCD Single-Chip Driver

4.1.5. Data Transfer Pause

It will be possible when transferring a command, frame memory data or multiple
parameter data to invoke a pause in the data transmission. If the chip select pin (CSX)
is released to high state after a whole byte of a frame memory data or multiple
parameter data has been completed, then NV3007 will wait and continue the frame
memory data or parameter data transmission from the point where it was paused. If
the chip select pin is released after a whole byte of a command has been completed,
then the display module will receive either the command’s parameters(if appropriate)

or a new command when the chip select pin is next enabled as shown below.

L Condition 4:
Conditiont: ) The host continuesto transmitthe remain parameter
The host transmits a new Command (Parameter22)whena pause occursafter Parameter
(Command2)whena pause occurs ater 21.
Command1. \

™ Command2 > Parameter21 » Parameter22

Pause
Command 1 Pause Condition 3:

The host transmitsa new command (Command 3)
when a pause occursafter Parameter1 1.

P

—®  Parameter11 ; » Command3
A N
Condition 2:
Pause The host continues to ransmitthe remain parameter
(Parameter11) whena pause occursafter Command1.
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4.1.5.1. Serial Interface Pause (3_line)

N0 00000000776 60000006
weutoomwe | so FITIFITUTUTIFL AL T AL LT LT LT

-« }'.‘“ e « »
Command ! Data/Com mand/Param eter

= U

The CSX can be high level between the data and
nextcommand. The SDA and SCL are invalid
during CSX is high level

Figure 4-1-5-1 Serial Data Transfer Pause

This applies to the following 4 conditions:
(1).Command-Pause-Command
(2).Command-Pause-Parameter
(3).Parameter-Pause-Command

(4).Parameter-Pause-Parameter

4.1.6. Data Transfer Mode

NV3007 can provide two different kinds of color depth (16-bit/pixel and
18-bit/pixel) display data to the graphic RAM. The data format is described for each

interface. Data can be downloaded to the frame memory by 2 methods.
4.1.6.1. Data Transfer Method1

The image data is sent to the frame memory in the successive frame writing, each
time the frame memory is filled by image data, the frame memory pointer is reset to

the start point and the next frame is written.

Star Stop
Start Frame Image Data Image Data Image Data
Memory Write Frame 1 Frame 2 Frame 3 Any Command
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4.1.6.2. Data Transfer Method2

The image data is sent and at the end of each frame memory download, a
command is sent to stop frame memory writing. Then start memory write command is

sent, and a new frame 1s downloaded.

Start Stop
Start Frame Image Data Any Start Frame Image Data Any Any
Memory Memory
) Frame 1 Command X Frame 2 Command Command
Write Write

Note 1: These methods are applied to all data transfer color modes on serial interfaces.
Note 2: The frame memory can contain both odd and even number of pixels for both methods. Only

complete pixel data will be stored in the frame memory.
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4.2. Display Data Writing Format

In SPI interface, different display data format is available for two color depths
supported by the LCM listed below.
-65k colors, RGB 5, 6, 5 -bit input
-262k colors, RGB 6, 6, 6 -bit input.

4.2.1. Standard SPI 3-line RGB Format
1) . 65K-Colors:16-bit/pixel(RGB 5, 6, 5 -bit input).

In Standard SPI 3-line interface,One pixel (3 sub-pixels) display data is sent by 2
byte transfers when dbi[2:0] bits of 3Ah register are set to “101”.

D8 D7 D6 D5 D4 D3 D2 DI DO D8 D7 D6 D5 D4 D3 D2 DlDO

SDA—X L CEXEDCEBX 1 XEEOX @) @@@@@

ilﬁ bits

Look-up table for 65k color mapping(16 bits to 18 bits)

| llS bits
I

Frame memory G B

6bits | 6 bits

| I
Figure 4-2-1-1 Standard SPI 3-line RGB 5-6-5 Format
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2) . 262K-Colors:18-bit/pixel(RGB 6, 6, 6 -bit input).
One pixel (3 sub-pixels) display data is sent by 3 bytes transfer when dbi[2:0] bits
of 3Ah register are set to “110”.

Frame memory
G| B
6bits | 6bis

Figure 4-2-1-2  Standard SPI 3-line RGB 6-6-6 Format
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4.2.2. Standard SPI 4-line RGB Format

1) . 65K-Colors:16-bit/pixel(RGB 5, 6, 5 -bit input).

In Standard SPI 4-line interface,One pixel (3 sub-pixels) display data is sent by 2
byte transfers when dbi[2:0] bits of 3Ah register are set to “101”.

(17

RESX

CSX 7\ In

DICX—< X1 XTD—
SCL

_________________________________________

1D7 D6 D5 D4 D3 D2 DI DO D7 D6 D5 D4 D3 D2 DI D0|

SDA— 68X 6K 68X 62 )X 61 )X 60 < BX B3 )X B2 ) B BOY

116 bits

Look-up table for 65k color mapping(16 bits to 18 bits)

Frame memory G| B

Figure 4-2-2-1 Standard SPI 4-line RGB 5-6-5 Format
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2) . 262K-Colors:18-bit/pixel(RGB 6, 6, 6 -bit input).
One pixel (3 sub-pixels) display data is sent by 3 bytes transfer when dbi[2:0] bits
of 3Ah register are set to “110”.

‘17

RESX

CSX™\ In
DeX— XX XX XD
SCL

1'D7 D6 D5 D4 D3 D2 DI DO D7 D6 D5 D4 D3 D2 DI DO D7 D6 DS D4 D3 D2 DI DOI

SDA—T X OXEDEDXED CEKEDKEX X OXEEOED BB X )

PSS g g g e g

Frame memory
G| B
6bits | 6tits

|
Figure 4-2-1-2  Standard SPI 4-line RGB 6-6-6 Format
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4.2.3. 2-data-line mode RGB Format

2-data-lane mode consists of the chip enable input (CSX), the serial clock input
(SCL), the serial data Input/output (SDA(SIO0)) and serial data Input (DCX(SIO1)).
1) . 65K-Colors:16-bit/pixel(RGB 5, 6, 5 -bit input).

1 pixel/transition(dbi[2:0]="101")

'D§ D7 D6 D5 D4 D3 D2 DI DO'!

DICX—K XXX DI

e e - ——

ilG bits

Look-up table for 65k color mapping(16 bits to 18 bits)

Frame memory G B

Figure 4-2-3-1 2-data-lane mode RGB 5-6-5 Format
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2) . 262K-Colors:18-bit/pixel(RGB 6, 6, 6 -bit input).
1 pixel/transition(dbi[2:0]="110",mdt[1:0]="00")

CSX ™\ r

I'D9 D8 D7 D6 D5 D4 D3 D2 DI DO !

spA — K D@ B @@ <X DHr—

e e e e

___________________________

{D9 D8 D7 D6 D5 D4 D3 D2 DI DO I

D/ICX o@@@@@@)@@@

Figure 4-2-3-2  2-data-lane mode RGB 6-6-6 Format 1
2/3pixel/transition(dbi[2:0]="110",mdt[1:0]="01")

D6 D5 D4 D3 D2 DI DO ’136"135"131”153"52"51"1’)6 D6 D5 D4 D3 D2 DI DO
G@@@@@@ —EeERO®

! Pixel n I Pixel nt1

Figure 4-3-3-3  2-data-lane mode RGB 6-6-6 Format 2
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4.2.4. Quad SPI 1-line RGB Format

1) . 65K-Colors:16-bit/pixel(RGB 5, 6, 5 -bit input).
One pixel (3 sub-pixels) display data is sent by 2 byte transfers when dbi[2:0] bits
of 3Ah register are set to “101”.

CSX 7\
o1 2 3 4 5 6 718 9 10 28029 30 311
SCL
|il‘lil‘lil‘lil‘lil‘Iil‘lil‘lil‘lil‘lil‘Ifl‘l ______________ |
| | |
SDA— 02h X 0x002C00/0x003C00 ",
CSX |
P32 39 40 47 48 55
sct | TP LF LT LT LT
oo B
'*:m D6 D5 D4 D3 D2 DI DO D7 D6 D5 D4 D3 D2 DI DO | D7 D6 DS D4 D3 D2 DI DO
SDA ¥ | <68 X X 63 )X 62X GLX 60 BB X B X B BOY CEXEXKE) -
!

- kel ] Pixelntl

Figure 4-2-4-1 Quad SPI 1-line RGB 5-6-5 Format
2). 262K-Colors:18-bit/pixel(RGB 6, 6, 6 -bits input).
One pixel (3 sub-pixels) display data is sent by 3 bytes transfer when dbi[2:0] bits
of 3Ah register are set to “110”.

csx\
Po 12 3 4 5 6 718 9 10 2829 30 31
SCL
MUUUUUUUMUUL _____________ |
| | |
spA— h X x00200/ 0003000 »,
CSX ;
:' 32 39 40 47 48 55
sop | T LELT .
T T T T T T T T T T T T T TS T TS — oo g
I'.‘:D'] Do DS D4 D3 D2 DI DO D7 Do D5 D4 D3 D2 DI DO D7 D6 DS D4 D3 D2 DI DO:
SDA ™ XX EB XX B X XXX X ) O
' Pixel n |
| |

Figure 4-2-4-2  Quad SPI 1-line RGB 6-6-6 Format
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4.2.5. Quad SPI 4-line RGB Format

1). 65K-Colors:16-bit/pixel(RGB 5, 6, 5 -bits input).
One pixel (3 sub-pixels) display data is sent by 2 byte transfers when dbi[2:0] bits
of 3Ah register are set to “101”.

csx ! Byte1! Byt2| Byte3| Byte4 |
-<—>~<—>‘<—>‘<—>‘

10 1.2 3 4 5 6 7,48 31; 32 33} 391
1

SDA(S100) E( 320 X 0x002C00/0x003C00 }.@“
DCX(S1) ' Don’ t care @@@ @

SDA2(SI2) Don’ t care 4 @@@ @ l
SDA3(SI3) Don’ t care ' . l l
L Pixeln _I_ Plxe\n 1 _,

csx ! Bytel! Bye2} Byw3| Byre4.
I

- TRARRRRRARAN AR AR T L
SDA(S100) K 32h X 0x002C00 /0x003C00 X Dummy clock | @@@ “
! i . .
DCX(SI1) Don’ t care

e e Axwumw
R |

0313 S guuuuuv

L Plxe\n _J_P\xeln+1 _

osx 5,03, 903 areg,
SCL—|- 10 11 1 jé]_]ﬁ ' 251'
soasion 120 5@@“
DOX(SI) S O@“
SDA2(s12) o O@..'
SDA3(313) e O@..'

.AD[70] Ox2Cor0>(3CL_ Pixeln_ 4_&xgn__

Figure 4-2-5-1 Quad SPI 4-line RGB 5-6-5 Format
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2). 262K-Colors:18-bit/pixel(RGB 6, 6, 6 -bits input).
One pixel (3 sub-pixels) display data is sent by 3 bytes transfer when dbi[2:0] bits
of 3Ah register are set to “110”.

CcSsX ! Byte1)] Byte2| Byte3| Byte4 |
| PP

) \
SDAsI00) 32h X
(si1) ! EX @O
|
|_____p,Le|_n__ I pixel ne1
csX | ! Byte1! Byte2| Byte3| Byte4 |
4—)’(—’:‘—’:‘—},
i f f f f f 31132 39 40 41 | | AT
juuuuuuuuuuuuu __ _ U __ LTLTLT U_U__I
SDA(S100) ):( 0x002C00/0x003C00 X Dummy clock }.O@O
oo A @0B0BOBO
|
sora S BBOOOD
I____Pllel_n__ Pixel n+1
CSX | :BylE‘l :ByEZ : Byte3 : Byte4 '
' 10 14 1 14 15 | P 21!
scL
1 |
sDAS100) 120
DeX(S1) Don 1 care '@@““ XX OO .
SDA2(S12) Don’ ! care :@@“..' DD, '
1
SDA3(SI3) Don t care :
1

O@““

1 AD[7:0]=0x2C or Ox30_ _ _ Pixeln__ _ _j Pixeln+1

Figure 4-2-5-2  Quad SPI 4-line RGB 6-6-6 Format
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5. Function Description

5.1. Display data RAM(DDRAM)

NV3007 has an integrated 168x428x18-bit graphic type static RAM. This
161,784-byte memory allows storing a 168xRGBx428 image with an 18-bit
resolution (262K-color). There is no abnormal visible effect on the display when there
are simultaneous panel display read and interface read/write to the same location of

the frame memory.

5.1.1. Configuration

TFT-LCD Panel
(168RGB*428)

A

> SPI —»{ LUT N Display data RAM (];(Ele
UF N (168x428x18-bit address
Host counter
Row I
Interface - — - —
address » .
counter - Scan
< address
Column Lo
s 7Y counter
counter

Figure 5-1-1 Configuration diagram
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5.1.2. Memory to Display Address Mapping

RGB alignment

Data control command Column
1 | | 167

(MADCTR) MX=0 |

\

1
(MADCTR) MX=1 ‘6
-
Color G G G
Data
Page
(MADCTR) [(MADCTR)
MY=0 MY=1
0 427
1 426 4
2 425
3

04

424
25
26
07

Sl= N |wW |

Figure 5-1-2 Memory to display address mapping diagram
5.2. Address Control

The address counter sets the addresses of the display data RAM for writing and
reading.

Data is written pixel-wise into the RAM matrix of DRIVER.The data for one
pixel or two pixels is collected(RGB 6-6-6-bit), according to the data formats.As soon
as this pixel-data information is complete the "Write access" is activated on the
RAM.The locations of RAM are addressed by the address pointers. The address
ranges are X=0 to X=167(A7h) and Y=0 to Y=427(1ABh).Addresses outside these
ranges are not allowed.Before writing to the RAM, a window must be defined that
will be written. The window is programmable via the command registers SC, SP
designating the start address and EC, EP designating the end address,

For example:

The window is defined by the following values: SC=0(0h). SP=0(0h) and
EC=167(A7h). EP=427(1ABh), Which means the whole display contents will be
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written.

In vertical addressing mode (MV=1), the Y-address increments after each bye,
after the last Y-address(Y=EP), Y wraps around to SP and X increments to address
the next column.In horizontal addressing mode(V=0), the X-address increments after
each byte, after the last X-address (X=EC),X wraps around to SC and Y increments
to address the next row. After the every last, address (X=EC and Y=EP) the address
pointers wrap around to address (X=SC and Y=SP).

For flexibility in handling a wide variety of display architectures, the commands
“COLSET,ROWSET and MADCTL”, define flags MX and MY, which allows
mirroring of the X-address and Y-address.All combinations of flags are allowed.

For each image condition, the controls for the column and row counters apply as

below.
Condition Column Counter Row counter
When RAMWR/RAMRD command is accepted Return to “Start column” Return to “Start Page”
Complete Pixel Read/Write action Increment by 1 No change
Column value is larger than “End Column” Return to “Start column” Increment by 1
Page value is larger than “End Page” Return to “Start column” Return to “Start Page”
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Display MADCTR
Data Parameter Image in the host Image in the driver
irecti DDRA
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X-Y address
Normal 0 0 0 00)
—————z==-> —————z==->
_=::____>’T —==Z__— —»[E
E—— e —
—===Z"___) ©0) eIz ===p
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5.3. Display Mode

NV3007 supports three kinds of display mode: one is Normal Display Mode, the
other is Partial Display Mode, and Scrolling Display Mode.

5.3.1. Normal display on or partial mode on, vertical scroll off

In this mode, content of the frame memory within an area where column address
is 0000h to 00A7h and row address is 0000h to 01ABh is displayed.

To display a dot on leftmost top corner, store the dot data at (column address, row
address) = (0,0)

Normal display on mode

00h O1h 0Zh  woosee oo e ABh A6h A7 I

| D e e e e r=" [ I D D D D e e e P L
00h | 00| 01 |02]03|04 |05 ov| ow| oX| ov| 0zist 1\—— GO 1 00| 01[02]03]|04]|05 ov| ow| ox| ov| 0z
oth! 10|11 121314 1| 1%| 1| 12 2nd | GLI10| 11|12 13|14 W] ix] ) 1zl
02h} 20| 21 |22 2x| 2v | 22 [3rd | 62 20| 21|22 2x| 2v| 2z,

r T 1 I 1

13031 |32 3X| Y| 3Zidth 130] 31|32 3x| 3v| 3z
flaola| a2 4y| 475th| Plao| | a2 ) 47
Pl F ]

1 50| 51| 52 5v| 52|6th | 1 50| 51 52 51| 52)

r T 1 T 1

I | | | |

| I | )

I ) | | | |
il 168 X428X 18 bit L] i 168RGB X 428 ] Displaying

I Frame memory |1 /428 lines ™ LCD Panel | area

r —— : 1

| [ | |

\ I | |

I | | | |
H | | | |
H [ H |

U0 | ut wiluz, f | U0 | Ut w| vz,

f —— r |

'vo |vi |ve Vx| wfvz! ! LVo |V |v2 vx| wy| vz!

LWo [ | w2 x| ow| oWz, | LW | Wi | w2 x| W| Wz,

I | | I |
1A9h | X0 [ X1 [ X2 XX| XY| XZ426tp 6425, X0 | X1 | X2 xx| xv| xz,

f +—— " |
1AAR YO | VI V2 | V3| V4 YW| YX| VY| VZ 27l 64261 YO| VI | V2 | V3| V4 YW Vx| v vz!
18R | 20 | 21 |22 |23 | 7 |25 o | ow| zx| zv| 2z jiose /—— o127} 20| 1 |22 | 23| 24 | 25 w | zv| zx| | zz)

168 Column 168 Column

Figure 5-3-1-1 Normal display on mode
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Partial display on mode

For example: When sr[8:0]=03h, er[8:0]=1A7h, MADCTL ml="0"

00h 01h 02h ABh AGh ATh

[ R P e r—" [ I T DV D D D e e e L
00h 1 00| 01 |02 |03 oX| ov| 0zi1st 1\—— G0 00| 01 |02]03|01 05 ov| ow| ox| ov| 0z
0th! 10| 11 |12 |13 | 14 W 1X| 1Y | 1Z I2nd | Grliof11f12]13]14 w| 1x| 1| 1zy § Non-display

L | | L | area=3 lines
02n} 20 | 21 |22 2x| 2 | 22 {3rd | 6220 21|22 2x| 2v| 2z,

) T 1 ) 1

130 31 |32 3x| 3v| 3Zi4th | 130] 3132 3x| 3v| 3z

| . | 1

Plao|a| a2 4y| 4z)5th) Plao| 4] a2 4] 47
P i

1 50| 51| 52 5v| 52|6th | 1 50 51 52 51| 52|

T T 1 ) 1

I | | | |

| . | 1

| . | | | ! . .

H 168 X428 X 18 bit [ i ! 168RGB X 428 ] Displaying
H | | . H | a

i Frame memory | ) 428 lines® LCD Panel | area

r T 1 | —— 11 !

| H |

L LE : 1

L | | L |
E | | | H |
H

o |t wlvz) ) Lvo| un w| vz,

L T 1 r 1

Vo |vi [v2 vx| w| vzl LVo |V |v2 Vx| wy| vz!
1A8h | WO | WL [ W2 x| w| vz, G424 | WO | WL | W2 x| wy| Wz,

I
19h (X0 | X1 | X2 Xx| xv| xz}az6en 64251 X0 | X1 | X2 xx| wl xzl (.

t + Y I 1 \on*dlsnlny
b Yo | 1 [ v2 |v3|va Y| VX[ Y| Y7 el 6426 Y0 | Y1 | Y2 | ¥3 | V4 | vx| | yz! (“area=t lines
k| 20 | 21 |72 |23 | 74 |25 o | ow| 2x| 2| 2z s /—— caz7) 20| 71 |72 | 73 | ;| 75 w | | 2x| ol 7z

168 Column 168 Colunn

Figure 5-3-1-2  Partial display on mode
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5.3.2. Vertical scroll display mode

When setting R37h, the scrolling display mode is active, and the vertical scrolling
display is specified by TFA, VSA ,BFA bits (R33h) and VSP bits (R37h).
For example: When TFA=2, VSA=423, BFA=3,VSP=4, MADCTL ml="0’

Scan Scan
Order Address

00 Oth 020 o e e BDe EERERR ] O
OOhioo o1 [02 [ 03|04 [05 ov| ow| ox| ov ()erlﬂi 01— 60 \Too o1 0203|0405 ov| ow| ox 0Y>OZT\
otlio| 11 1213 |14 W ox| wfizizel 1 6110|112 13|14 W 1x| 121} T
02} 20 | 21 |22 x| 2v| 2z 3] 2 | 62} 20| 21 |22 2x| 2| 2z,
iso 31| 32 ax| av| az] ani 3} {30 31 32 3x| v 32}
Ppao] 4] ay 4zi 5\hi 4'} Plao) a1 a2 o 42
150] 51| 52 sv| 52 6% 5 | | 50| 51| 52 5v| 52|
T t + 4 r 1
| HE | ,
w0l 168X 428X 18 bit Ll i 168RGB X 428 i vsh
: : Frame memory L ! ! LCD Panel !
I I ‘. .‘
i Lido 1 |
1vo [ Ut wluvz) © ) Lo v w| vz,
ivo vi |v2 vx| w sz E j ivo v [v2 vx| w vz}
LASh | WO | WL | W2 vk owl vz L Vo | |2 x| wy| oWz,
1490 | X0 | x1 [ x2 xx| xv| xz1426 405 | 64251 X0 | X1 | X2 x| x| xzy
;
BFA M\hivo Y[ Y2 | Y3 | V4 YW x| v Yzimwi 426 ! G426EYO Vi v2|¥3|va | x| w YzE BEA
1Bh 20| 21 |72 |23 |24 |25 | | |2 | an| ax| o] zzjeess) 27} 3 qaerjzo| m 22|23 | e (25| | | o | | x| m| 2z,
-  —  —  _— D
168 Column 168 Column

Figure 5-3-2  Vertical scroll display mode
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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.

5.4.1. Tearing effect line modes

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

Tvdl 1 Tvdh 1
< >

Figure 5-4-1-1 Tearing effect line mode 1

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

Mode 2: The Tearing Effect Output signal consists of V-Blanking and H-Blanking

Information, there is one V-sync and 428 H-sync pulses per field.

! Thdl :Thdh:Thdl: ! !
[} [} 1 : :
| 1 [ ! [
’ ! 1 1 1
| | 1
I I —/_\m
1 1 e 1
Vsym —P1 P € V-sym
Invisible 1™ 428™

Line Line Line

Figure 5-4-1-2 Tearing effect line mode 2
Thdh= The LCD display is not updated from the Frame Memory

Thdl= The LCD display is updated from the Frame Memory (except Invisible Line —

see above)
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5.4.2. Tearing effect line timing
The Tearing Effect signal is described below.

1 Tvdl , Tvdh
a A—
Vertical ﬂ ZL i
Timing ! ' !
y Tvdh
—
l l l l
Horizontal _/m
Timing — : :

Twvdl

Figure 5-4-2 Tearing effect line timing

Spec.
Symbol Parameter Description
Min. Max. Unit
Vertical Timing Low
Tvdl . TBD - ms -
Duration
Tvdh Vertical Timing High Duration 1000 - us -
Horizontal Timing Low
Thdl . TBD - us -
Duration
Horizontal Timing High
Thdh . TBD 500 us -
Duration

Table 5-4-2  AC characteristics of Tearing Effect Signal Idle Mode Off (Frame Rate=60 Hz, Ta=25C)

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

T, Tf
—> —>i j«—
|

700 8% N
0.2*¥IOVCC ! 0.8*0VCC \ 0.2*¥IOVCC

The Tearing Effect Output Line is fed back to the MCU and should be used to
avoid Tearing Effect.
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5.5. Source driver

Source driver of NV3007 contains 252channels (S1~S252), is used for driving the
source line of a-Si1 TFT LCD Panel. The source driver converts the digital data from
GRAM into the analog voltage for 252 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.

5.6. GIP driver

GIP driver of NV3007 contains a 24 channels (G1~G24), is used for generate
dual-gate control signal on a-Si TFT LCD Panel.
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5.7. Scan mode setting

GS: Sets the direction of scan by the gate driver, The scan direction determined by

GS = 0 can be reversed by setting GS = 1.

cS Scan Direction Gate Output Sequence
G2 Gl
Even G4 G3 Odd
number] | TRT pape] | |gumber
Q 0 Gl—>G2—>G3—>Gh—> +eeee
0 = | | 6854 6853 | | e —(854—»(855 —»G856
2| | o856 G855 |5
R C b
— NV3007 I
G2 Gl
Fven | G4 63| oad
number b
TET Panel | |Qumber
i X ane I 4 . (856 —> (855 —> G85A—> ++-e-
Q
]_ _
= | | o854 653l |5 | e (A (3> (2>l
Q1 | G856 6855 [%
A
— NV3007 I
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5.8. Gamma Correction

NV3007 incorporates the y-correction function to display 262,144 colors for the
LCD panel. The y-correction is performed with 3 groups of registers determining
eight reference grayscale levels, which are gradient adjustment, amplitude adjustment
and fine-adjustment registers for positive and negative polarities, to make NV3007

available with liquid crystal panels of various characteristics.

GVDD
L VPO ——
3 VN63| 4-bit N
1 |[vp b3
/? VNB2| 6-bit b VA
£3 DAC [ >
L VP2 3
S VNB1| 6-bit
2 8 DAC >— 2 L » V2
] i \>/NP;9 5-bit T > V3
N >
S [VP6 |DAC L :xg
1 |VN57 [5-bit b3 Y
L VP13 |DAC L -
2 lunsomes N3 » Y/[173:1 2]
s |vP20— - DAC % p »V[14:19]
> VN43 gzltc > b3 » V20
b3 L
= L
VP27 ~ b= »V[21:26]
VN36 [ 3-bit /27
DAC >
s | v
) 3 »\/[28:35]
2 [vess
VN27 [3-bit N N
|DAC 1 » V36
< < N i
VP z s »V[37:42]
3 VN20| 7-bit _
B L o s
VN13 [4pig 3 :V[50 49]
S |vpP57[RAC < - V[51:56]
T vNe [5bit 3 v VL57'
< |VP59|DAC L »
< | vNa 3ot ,\ =z » ¥g§93
VP61 — DAC % 2 » V60
VN -bit N
3 DAC >_ » V61
1 |vee2 $
3 VN1 | 6-bit > ] .
3 DAC i » V62
1  |vpes 3
> VNO | 4-bit N
GVSP

Figure 5-8-1 Gray scale Voltage Generation (Positive)
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®
<
n
zZ

VPO
VNG

4-bit

VP1
VNG62

DAC

6-bit

VP2
VNG1

DAC

6-bit

AANAA—AANAAA ANMAA
WYWWW— WKW VWV

A

VP20
VN43

DAC

7-bit

AANAA
VVXVVV

¢

VP43
VN20

AA

DAC

7-bit

VVEVVV

¢

AA

DAC

6-bit

5 |vpst

3 VN
VP62
VN1

DAC

6-bit

VP63
VNO

DAC

4-bit

GVCL

DAC

e

Figure 5-8-2  Gray scale Voltage Generation (Negative)
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» V1
2 » V2
i \YNP;Q 5-bit 3 > V3
s >
$ [ VP6 [DAC 3 . \\fg
I |VN57 [5-bit b3 > V6
< [VP13]DAC 2 A\
> VNSO 755 l\ bS > Y/[1731 2]
L baC ~ L »V[14:19]
b2 » V20
VP27 2 »V[21:26]
VN36[ 3B ll> » V27
1 s > \/[28:35]
2 |vP36
b3 b3 »\V[37:42]
2 VP50 > Vas
= b3 > V[44:4
VN13 4-bit D » V[50 9]
s [vps7[PAC 7~ ] 2 » V/[51:56]
Tl VNG [5-bit 5 Y V[57 :
S |VP59]bAC L g
b VIS vy N -4 - ¥gg
DAC / _‘: ; V60
H ] » /61
» V62
T » V63
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Applied Voltage to the TFT panel (Dot inversion)

Gamma Curve

'y

VCOM

N __/

Negative polarity Positve polarity

Figure 5-8-3 Relationship between Source Output and VCOM

V63| \
\ Positive polarity

0

]

>

o)

=1

~
Q.
§ =~ —~ —
—_—

© =~

o

5 ~

o ~

@ N

Negative polarE/ \
VO
000000 GRAM data 111111

Figure 5-8-4 Gamma curve
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5.9. Power Definition

5.9.1. Power Levels

6 level modes are defined they are in order of Maximum Power consumption to

Minimum Power Consumption:

1

. Normal Mode On (full display), Idle Mode Off, Sleep Out.

In this mode, the display is able to show maximum 262,144 colors.

. Partial Mode On, Idle Mode Off, Sleep Out.

In this mode part of the display is used with maximum 262,144 colors.

. Normal Mode On (full display), Idle Mode On, Sleep Out.

In this mode, the full display area is used but with § colors.

. Partial Mode On, Idle Mode On, Sleep Out.

In this mode, part of the display is used but with 8 colors.

. Sleep In Mode.

In this mode, the DC: DC converter, Internal oscillator and panel driver circuit are

stopped. Only the SPI interface and memory works with IOVCC power supply.

Contents of the memory are safe.

6. Power Off Mode.

In this mode, both VCI and IOVCC are removed.
Note:
1. Transition between modes 1-5 is controllable by MPU commands.

2. Mode 6 is entered only when both Power supplies for 1/O and analog circuits are removed.
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5.9.2. Power On/Off Sequence

IOVCC and VCI can be applied in any order.

VCI and IOVCC can be power down in any order.

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

During power off, if LCD is in the Sleep In mode, IOVCC or VCI can be powered

down minimum Omsec after RESX has been released.

Trpw=+/- no limit Tfpw=+/- no limit
_7/ N
VCI L
—Z Time when the latter signal rises up to 90% of its Typical
Value. eg. when VCI comes later. This time is defined at the —
IOVCC cross point of 90% of 2.8V, not 90% of 2.6V

Tine when the latter signal falls down to 90% of its Typical
Value. e.g. when VCI falls earlier.This time is defined at the
cross point of 90% of 2.8V , not 90% of 2.6V

Trpw.csx="- no limit Tfew.csx=+/- no limit

Trpw.resx="/- no limit
l——

RESX —

(Power down in Sleep Out mode)

N 30%

Trpw.resxi=min 120ms

Trpw.resx=+/- 1o limit —
RESX \[30% X
(Power down in Sleep In mode) Trpy-resxz=min Ons
—

Trpw.resx1 18 applied to RESX falling in Sleep Out Mode

Trpw.resxz 18 applied to RESX falling in Sleep In Mode

Notes:

1. There will be no damage to the NV3007 if the power sequences are not met.

2.There will be no abnormal visible effects on the display panel during the Power On/Off Sequence.
3.There will be no abnormal visible effects on the display between the end of Power On Sequence and
before receiving the Sleep Out command, and also between receiving the Sleep In command and the
Power Off Sequence.

4. If the RESX line is not steadily held by the host during the Power On Sequence as defined above,
then it will be necessary to apply the Hardware Reset (RESX) after the completion of the Host Power

On Sequence to ensure correct operations. Otherwise, all the functions are not guaranteed.
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5.9.3. Uncontrolled Power Off

The uncontrolled power-off means a situation which removed a battery without the
controlled power off sequence. It will neither damage the module or the host interface.
If uncontrolled power-off happened, the TFT panel will not display and there will not

any visible effect on the display until “Power On Sequence”’powers it up.
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5.9.4. Power Flow Chart

Normal display mode ON =NORON
Partial mode ON = PLTON
Idle mode OFF =IDMON
Sleep OUT=SLPOUT

Power ON sequence

Sleep IN=SLPIN HW reset
A 4
NORON,, Sleep OUT SLPIN_, Sleep IN <« NORON
PLTON| Normal display mode ON Normal display mode ON | PLTON
< SLPOUT
Idle mode OFF < Idle mode OFF
A A
IDMON IDMOFF IDMON IDMOFF
A\ A\
> SLPIN o <
d Sleep OUT > Sleep IN N
Normal display mode ON SLPOUT Normal display mode ON
Idle mode ON D Idle mode ON
> Sleep OUT SLPIN _, Sleep IN «
Partial mode ON _ SLPOUT Partial mode ON
Idle mode OFF |dle mode OFF
A A
IDMON IDMOFF IDMON IDMOFF
A A
PLTON Sleep OUT SLPIN _, Sleep IN «LTON
Partial mode ON Partial mode ON
NORON Idle mode ON ¢ SLPOUT Idle mode ON NORON

Notes:

1: There is not any abnormal visual effect when there is changing from one power mode to another
power mode.

2: There is not any limitation, which is not specified by User, when there is changing from one power

mode to another power mode.
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5.9.5. LCD power generation circuit
5.9.5.1. Power supply circuit

The power circuit of NV3007 is used to generate supply voltages for LCD panel

driving.
VCI
Internal Reference GVDD
Generation LDO GVSP
GND circuit GVCL
PUMP1 PUMP2
5 § g 8
s I = 2
») )
T =

Figure 5-9-5-1 Power supply circuit

LR T A PR A F 62



NV3007-168RGB x428 dot, 262k-colorTFT LCD Single-Chip Driver

5.9.5.2. LCD power generation scheme

The boost voltage generated is shown as below.

VGH (7*VCD)

DDVDH (3*VCD

GVDD

VCI (2.8~3.6V)

VCOM=GND(0V)

GVCL
DDVDL (-2*VCD —

VGL (-6*VCD

Figure 5-9-5-2 LCD power generation scheme
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5.10. Input/output pin state

5.10.1. Output pins

Output or Bi-directional pins

After Power On

After Hardware Reset

SDA

High-Z (Inactive)

High-Z (Inactive)

TE

Low

Low

Table 5-10-1 Characteristics of output pins
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5.10.2. Input pins

Input During Power After After Hardware During

pins On Process Power On Reset Power
Off Process

RESX Input valid Input valid Input valid Input valid

CSX Input invalid Input valid Input valid Input invalid
D/CX Input invalid Input valid Input valid Input invalid
SCL Input invalid Input valid Input valid Input invalid
SDA Input invalid Input valid Input valid Input invalid
SDA2 Input invalid Input valid Input valid Input invalid
SDA3 Input invalid Input valid Input valid Input invalid
IM[1:0] Input invalid Input valid Input valid Input invalid

Table 5-10-2  Characteristics of input pins
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6. Command

6.1. Command List

6.1.1. Public Registers Command

ADDR Def
Name Access D7 D6 D5 D4 D3 D2 D1 DO
(Hex) (Hex)
NOP 00 W 00
sys_id1[7:0] 30
RDDIDIF 04 Multi-R sys_id2[7:0] 07
sys_id3[7:0] 01
pump | sys_m | sys_m | sys_m | sys_m | sys_b /
_en y X \Y | ar
) color8 | ptl_o norma
dbi[2:0] slpout /
RDDST 09 | Mult-R —en n I_on
scroll ) disp_
inv_on gs ss te_on /
_on en
telom /
SLPIN 10 W /
SLPOUT 11 W /
PARMON 12 W /
NORMON 13 W /
INVOFF 20 W /
INVON 21 W /
DISPOFF 28 W /
DISPON 29 W /
sc[8] 00
sc[7:0] 00
COLSET 2A Multi-W
ec[8] 00
ec[7:0] EF
sp[8] 00
sp[7:0] 00
ROWSET 2B Multi-W
ep[8] 00
ep[7:0] EF
cmd_2
MEMWR 2C w 00
c_start
PAREA 30 Multi-W sr[8] 00
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ADDR Def
Name Access D7 D6 D5 D4 D3 D2 D1 DO
(Hex) (Hex)
sr[7:0] 00
er[8] 00
er[7:0] EF
tfa[8] 00
tfa[7:0] 00
vsa[8] 00
VSDEF 33 Multi-wW
vsa[7:0] FO
bfa[8] 00
bfa[7:0] 00
TEON 35 w telom 00
sys sys_m | sys_m | sys. m | sys b | sys
MADCTRL 36 w ye- ye- ye- ye- ye- ye- 00
my X v | ar mh
vsp[8] 00
VSSAD 37 Multi-wW
vsp[7:0] 00
IDLEOFF 38 w /
IDLEON 39 w /
PFSET 3A w dbi[2:0] 06
Ifa[8] 00
Ifa[7:0] 00
hsal[8] 00
HSDEF 3D Multi-wW
hsa[7:0] FO
rfa[8] 00
rfa[7:0] 00
hsp[8] 00
HSSAD 3E Multi-wW
hsp[7:0] 00
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6.1.2. Private Registers Command

ADDR Def
Name Access D7 D6 D5 D4 D3 D2 D1 DO
(Hex) (Hex)
sdo_h
IFCTRLA 40 W . 00
iz
spi_2d
IFCTRL2 41 W ¢ 00
at_en
. aspi_ .
spi spi_s
IFCTRL3 42 w asPL dum AP 00
bgr my byte
endia
IFCTRL4 43 w epf[1:0] mdt[1:0] 04
n
sts[10:8] 00
TECTRL1 44 Multi-W
sts[7:0] 00
sts[10:8] /
TECTRL2 45 Multi-R
sts[7:0] /
te p | te_ext
TECTRL3 46 W te_oe | d 00
ol en
te_v_start[10:8] 00
te_v_start[7:0] 00
TECTRL4 47 Multi-W
te_v_end[10:8] 00
te_v_end[7:0] 00
te_h_
start[8 00
]
TECTRL5 48 | Multi-w te_h_start[7:0] 00
te_h_
00
end[8]
te_h_end[7:0] 00
SCANCTRL 49 W gs ss 01
otp_ otp_v
otp_p | otp_pr | otp_pp
OTPCTRLA1 4A w otp_ptm[1:0] q vpp_ | pp_sr 00
we ro
9 sel c_sel
OTPCTRL2 4B w otp_pa[7:0] 00
OTPCTRL3 4C w otp_pdin[7:0] 00
otp_rd_dat[7:0] /
OTPCTRL4 4D Multi-R
/
usr_m | usr_m usr_m | usr_bg | usr_m
USRMAD 4F w usr_mv 00
y X | r h
ITCTRLA1 53 w inter_vbp[7:0] ocC
ITCTRL2 54 w inter_vfp[6:0] 08
N 2 \ =
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69

Name Access
(Hex) (Hex)
ITCTRL3 55 w inter_hbp[7:0] 25
ITCTRL4 56 w inter_hfp[7:0] 25
. . bias_gma_adj[1: ) .
IBIASCTRL 57 w bias_sd_adj[1:0] N bias_adj[1:0] 2A
lvd_re | Ivd_rec
- - lvd_e
LVDCTRL 59 w c_byp | _goa_s 1 Ivd_sel[1:0] 15
n
ass el
mec | mbist_
RAMCTRL1 5C w _rest | disabl 00
art e
td1sel td3sel td1sel td2s | td3sel
RAMCTRL2 5D w td2sel_| 00
| - | _r el_r _r
|_mec |_mec | r_me | r_mec
mec_r | mec_e | mbist_ d | mbist
px1_ | _pxI2_ | c_pxl | _pxI2_ /
estart nable one _abort
hit hit 1_hit hit
r_me
|_mec |_mec r_mec
c_pxl
_px1_ | _pxI2_ _pxl2_ /
1_ro
row[8] row[8] row[8]
w[8]
|_mec_pxI1_row[7:0] /
RDBIST SE Multi-R I_mec_pxI1_col[6:0] /
|_mec_pxI2_row[7:0] /
|_mec_pxI2_col[6:0] /
r_mec_pxI1_row[7:0] /
r_mec_pxI1_col[6:0] /
r_mec_pxI2_row([7:0] /
r_mec_pxI2_col[6:0] /
GAMCTRL1 60 W vrp0[3:0] 00
GAMCTRL2 61 w vrp1[5:0] 06
GAMCTRL3 62 w vrp2[5:0] Oc
GAMCTRL4 63 w vrp4[4:0] Ob
GAMCTRL5 64 w vrp6[4:0] Oa
GAMCTRL6 65 w vrp13[3:0] 06
GAMCTRL7 66 w vrp20[6:0] 30
GAMCTRL8 67 w vrp27[2:0] vrp36[2:0] 43
GAMCTRL9 68 W vrp43[6:0] 44
GAMCTRL10 69 w vrp50[3:0] 08
GAMCTRL11 6A w vrp57[4:0] 12
GAMCTRL12 6B w vrp59[4:0] 14
GAMCTRL13 6C w vrp61[5:0] 29
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Name Access
(Hex) (Hex)
GAMCTRL14 6D w vrp62[5:0] 31
GAMCTRL15 6E w vrp63[3:0] of
GAMCTRL16 6F w vj0p63[1:0] vj1p63[1:0] 00
GAMCTRL17 70 w vrn0[3:0] 00
GAMCTRL18 71 w vrn1[5:0] 06
GAMCTRL19 72 w vrn2[5:0] Oc
GAMCTRL20 73 w vrn4[4:0] Oa
GAMCTRL21 74 w vrn6[4:0] 09
GAMCTRL22 75 w vrn13[3:0] 07
GAMCTRL23 76 w vrn20[6:0] 30
GAMCTRL24 77 w vrn27[2:0] vrn36[2:0] 34
GAMCTRL25 78 w vrn43[6:0] 44
GAMCTRL26 79 w vrn50[3:0] 08
GAMCTRL27 7A w vrn57[4:0] 13
GAMCTRL28 7B w vrn59[4:0] 13
GAMCTRL29 7C w vrn61[5:0] 29
GAMCTRL30 7D w vrn62[5:0] 31
GAMCTRL31 7E w vrn63[3:0] of
GAMCTRL32 7F w vjOn63[1:0] vj1n63[1:0] 00
00
RGLRCTRL1 80 Multi-W
gma_bias_adj[3:0] dvdd_adj[2:0] a0
RGLRCTRL2 81 w bgr_adj[3:0] vref_adj[3:0] 00
VDDSCTRL 82 w vdds_trim[2:0] 00
GLDOCTRL1 83 w gvcl_reg[7:0] 56
GLDOCTRL2 84 w gvdd_reg([7:0] do
GLDOCTRL3 85 w gvsp_reg[6:0] 3F
esd_
esd_r | esd_loa | esd_r | esd_fo | esd_fo esd_f
esd_e force
ESDCTRL2 8B w - d_sra | d_statu | eload | rce_an | rce_clk orce_ 1f
nable _Cs_
m S _otp alog_1 1 1 dc_1
esd_o
ESDCTRL3 8C R esd_det[3:0]
ccured
GLDOCTRL4 8D w vcom_ofc_reg[6:0] 00
otp_lo
RDOTPLD 8E R por Ivd ; /
ading
vgh_clk_sel[2:0] vgl_clk_sel[2:0] 22
PWRCTRL1 8F Multi-W
mv_clk_sel[2:0] 04
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Access
(Hex) (Hex)
ddvdh | ddvdh
_drain | _drain ddvdh_drain_frm | ddvdh_drain_fr 45
_row_ | _row_ _on[1:0] m_off[1:0]
PWRCTRL2 90 Multi-W | on[g] off[8]
ddvdh_drain_row_on[7:0] Cc8
ddvdh_drain_row_off[7:0] 2C
ddvdh | ddvdh
_en_ro | _en_r ddvdh_en_frm_o | ddvdh_en_frm 81
w_on[ | ow_off n[1:0] _off[1:0]
PWRCTRL3 91 Multi-W 8] [8]
ddvdh_en_row_on[7:0] 2C
ddvdh_en_row_off[7:0] Cc8
ddvdl_ | ddvdI_
en_ro en_ro ddvdl_en_frm_on | ddvdl_en_frm_ 81
w_on[ | w_off [1:0] off[1:0]
PWRCTRL4 92 Multi-W 8] 8]
ddvdl_en_row_on[7:0] 2C
ddvdl_en_row_off[7:0] Cc8
mv_di mv_di
sch_ro | sch_ro mv_disch_frm_o | mv_disch_frm 81
w_on[ | w_off] n[1:0] _off[1:0]
PWRCTRL5 93 Multi-W 8] 8]
mv_disch_row_on[7:0] 2D
mv_disch_row_off{7:0] c7
vgh_e | vgh_e
vgh_en_frm_on[ | vgh_en_frm_of
n_row | n_row 44
1:0] f[1:0]
PWRCTRL6 | 94 | Mutiw | —°n(el | _offl8]
vgh_en_row_on[7:0] 00
vgh_en_row_off[7:0] 2C
vgh_di | vgh_di
sch_ro | sch_ro vgh_disch_frm_o | vgh_disch_frm 4
w_on[ | w_off] n[1:0] _off[1:0]
PWRCTRL7 95 Multi-W 8] 8]
vgh_disch_row_on[7:0] 01
vgh_disch_row_off{7:0] 8F
vgh_dr | vgh_d
ain_ro | rain_r vgh_drain_frm_o | vgh_drain_frm co
w_on[ | ow_off n[1:0] _off[1:0]
PWRCTRL8 96 Multi-W 8] 8]
vgh_drain_row_on[7:0] 2b
vgh_drain_row_off[7:0] 90
) vgl_en | vgl_en vgl_en_frm_on[1: | vgl_en_frm_off
PWRCTRL9 97 Multi-W 81
_row_ | _row_ 0] [1:0]
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(Hex)

Access

(Hex)

on[8] off[8]
vgl_en_row_on[7:0] 90
vgl_en_row_off[7:0] 00
vgl_dis | vgl_di
ch_ro | sch_ro vgl_disch_frm_o vgl_disch_frm 81
w_on[ | w_off] n[1:0] _off[1:0]
PWRCTRL10 98 Multi-W 8] 8]
vgl_disch_row_on[7:0] 91
vgl_disch_row_off[7:0] 63
vgl_dr | vgl_dr
ain_ro | ain_ro vgl_drain_frm_on | vgl_drain_frm_ 81
w_on[ | w_off [1:0] off[1:0]
PWRCTRL11 99 Multi-W 8] 8]
vgl_drain_row_on[7:0] F4
vgl_drain_row_off[7:0] 64
ddvdh
PWRCTRL12 9A W ddvdh_btvs[1:0] | _btvs_ 28
en
ddvdl_
PWRCTRL13 9B W ddvdl_btvs[1:0] btvs_e 18
n
vgh_n
PWRCTRL14 9C W vgh_bth[1:0] A0
oreg
PWRCTRL15 9D W vgh_set[2:0] 03
vgl_btr | vgl_no
PWRCTRL16 9E W vgl_set[2:0] Cc2
s reg
gam
gam_r vdds_e | vref_ e | vgl_dr | vgl_dis pump
en
ef _byp n_bypa | n_byp | ain_by | ch.by [ = T | _ctrl_ 00
bypa
ass ss ass pass pass en
ss
ddvd | ddvdh
vgl_en | vgh_d | vgh_dis | vgh_e | mv_dis | ddvdl_
PWRCTRL17 9F Multi-W h_en | _drain
_bypa | rain_b | ch_byp | n_byp | ch_by en_by 00
_byp | _bypa
ss ypass ass ass pass pass
ass ss
sd_n_ sd_en
en_by _bypa 04
pass ss
1 goa_slpin_sel[2:0] map_sel[1:0] 28
goa_vds_slpin_sel[2:0] goa_gcl_slpin_sel[2:0] level_sel[1:0] 24
GOACTRL A0 | Multi-w exit_d
isp_hi o .
exit_disp_hiz_num[3:0] 00
z_ena
ble
VSTCTRLA1 A1 W goa_vst1_shift[7:0] 8A
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Name Access
(Hex) (Hex)
VSTCTRL2 A2 w goa_vst2_shift[7:0] 89
VSTCTRL3 A3 w goa_vst3_shift[7:0] 88
VSTCTRL4 A4 w goa_vstd_shift[7:0] 87
VSTCTRL5 A5 w vst_gnd1_period[7:0] 0A
VSTCTRL6 A6 w vst_gnd2_period[7:0] 0A
VSTCTRL7 A7 w vst_vci_period[7:0] 0A
goa_v | goa_v
VSTCTRLS A8 w st_tch | st_tglu | vst_noverlap[1:0] goa_vst_width[3:0] 04
op[8] e[8]
VSTCTRL9 A9 w goa_vst_tchop[7:0] 2B
VSTCTRL10 AA w goa_vst_tglue[7:0] 00
goa_vend1_shift_start[10 00
VENDCTRLA1 AB | Multi-w 8]
goa_vend1_shift_start[7:0] 04
goa_vend1_shift_end[10: 02
VENDCTRL2 AC | Multi-w 8]
goa_vend1_shift_end[7:0] 7C
goa_vend2_shift_start[10 00
VENDCTRL3 AD Multi-W 8]
goa_vend2_shift_start[7:0] 04
goa_vend2_shift_end[10: 02
VENDCTRL4 AE Multi-W 8]
goa_vend?2_shift_end[7:0] 7C
all_gate_hiz_period[3:0] 03
VENDCTRL5 AF Multi-W all_gate_nov_period[5:0] 04
all_gate_vci_period[7:0] 0A
eclk_gnd1_period[7:0] 0A
eclk_gnd2_period[7:0] 0A
VENDCTRLE | BO | Multi-w eclk_vei_period[7:0] 0A
eclk_noverla
_ pl 00
1:0]
VENDCTRL9 B3 w vend_gnd1_period[7:0] 0A
VENDCTRL10 B4 w vend_gnd2_period[7:0] 0A
VENDCTRL11 B5 w vend_vci_period[7:0] 0A
goa_v | goa v | goa_
goa_v | goa_v
vend_noverlap[1: | end1_ | end2_ | rst.s | bw_fw
end_tc | end_t ) 06
VENDCTRL12 | B6 | Multi-w 0] glass_ | glass_ | hift2 | _sel
hop[8] | glue[8]
sel sel _en
vds_noverlap[3:0] eck_noverlap[3:0] 00
VENDCTRL13 B7 W goa_vend_tchop[7:0] 44
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Name (Hox) Access (Hex)
VENDCTRL14 B8 w goa_vend_tglue[7:0] 44
CLKCTRLA1 B9 w goa_clk1_shift[7:0] 82
CLKCTRL2 BA w goa_clk2_shift[7:0] 81
CLKCTRL3 BB w goa_clk3_shift[7:0] 80
CLKCTRL4 BC W goa_clk4_shift[7:0] 01
CLKCTRL5 BD W goa_clk5_shift[7:0] 86
CLKCTRL6 BE W goa_clk6_shift[7:0] 85
CLKCTRL7 BF W goa_clk7_shift[7:0] 84
CLKCTRL8 (60] w goa_clk8_shift[7:0] 83
CLKCTRL9 C1 W clk_gnd1_period[7:0] 0A
CLKCTRL10 Cc2 W clk_gnd2_period[7:0] 0A
CLKCTRL11 C3 w clk_vci_period[7:0] 0A
goa_cl | goa_cl
CLKCTRL12 C4 w k_tcho | k_tglu | clk_noverlap[1:0] goa_clk_width[3:0] 03
p(8] e[8]

CLKCTRL13 C5 W goa_clk_tchop[7:0] 2B
CLKCTRL14 C6 w goa_clk_tglue[7:0] 00
CLKCTRL15 Cc7 W duty_block[3:0] 00
goa_clk1_switch[10:8] goa_clk2_switch[10:8] 22

CLKCTRL16 Cc8 Multi-W
goa_clk3_switch[10:8] goa_clk4_switch[10:8] 22
CLKCTRL17 C9 w goa_clk1_switch[7:0] 73
CLKCTRL18 CA w goa_clk2_switch[7:0] 74
CLKCTRL19 CB w goa_clk3_switch[7:0] 75
CLKCTRL20 CcC w goa_clk4_switch[7:0] 76
goa_clk5_switch[10:8] goa_clk6_switch[10:8] 22

CLKCTRL21 CD Multi-W
goa_clk7_switch[10:8] goa_clk8_switch[10:8] 22
CLKCTRL22 CE w goa_clk5_switch[7:0] 6F
CLKCTRL23 CF W goa_clk6_switch[7:0] 70
CLKCTRL24 DO w goa_clk7_switch[7:0] 71
CLKCTRL25 D1 w goa_clk8_switch[7:0] 72
RSTCTRL1 D2 w goa_rst_shift1[7:0] 8E
goa_rst_shift2[10:8] 02

RSTCTRL2 D3 Multi-W
goa_rst_shift2[7:0] 75
RSTCTRL3 D4 W rst_gnd1_period[7:0] 0A
RSTCTRL4 D5 W rst_gnd2_period[7:0] 0A
RSTCTRL5 D6 W rst_vci_period[7:0] 0A
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Access
(Hex) (Hex)
w rst_noverlap[1:0] goa_rst_width1[3:0] 04
RSTCTRL6 D7
w goa_rst_width2[7:0] 03
goa_
goa_r
rst_t
w st_tch 00
chop org
RSTCTRL7 | Ds gy | %P2
w goa_rst_tchop1[7:0] 56
w goa_rst_tchop2[7:0] 00
goa_
oa_r
rst_t goa
w st_tglu 00
glue 5
RSTCTRLS D9 ey | € (81
w goa_rst_tglue1[7:0] 2B
w goa_rst_tglue2[7:0] 7F
RDID1 DA R sys_id1[7:0] 30
RDID2 DB R sys_id2[7:0] 07
RDID3 DC R sys_id3[7:0] 01
WRID1 DD W sys_id1[7:0] 30
WRID2 DE W sys_id2[7:0] 07
WRID3 DF W sys_id3[7:0] 01
srcpop srcpo | srcnop | srcnop | fr_pr | fr_pre
Id_star | Id_end
SOUCTRLA1 EO w i8] (8] _en_st | pen_| _en_st| _en_e | ec_st| c_end 00
art[8] end[8] | art[8] nd[8] | art[8] [8]
Id_start[7:0] 03
SOUCTRL2 E1 Multi-W
sd_bias_adj[3:0] 0A
SOUCTRL3 E2 W Id_end[7:0] 04
SOUCTRL4 E3 w srcpop_en_start[7:0] 01
SOUCTRL5 E4 w srcpop_en_end[7:0] 14
SOUCTRL6 E5 w srcnop_en_start[7:0] 01
SOUCTRL7 E6 w srcnop_en_end[7:0] 19
SOUCTRLS8 E7 w fr_prec_start[7:0] 16
SOUCTRL9 E8 w fr_prec_end[7:0] 29
fr_sd
- ) odd_e | fr_sd_
pol_ctr | pol_ini ofc_in _en_ | pol_ct
SOUCTRL10 E9 w ofc_ctrl ven_ct | en_sta 20
| t it end[ ri2
rl rt[8]
8]
SOUCTRL11 EA W fr_sd_en_start[7:0] 2B
SOUCTRL12 EB W fr_sd_en_end[7:0] Cl
pol_sw | be_pr | be_pre be_s | be_sd
SOUCTRL13 EC w . chopper_sel[2:0] 00
itch[8] | ec_sta | c_end[ den | _en_e
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Name Access D7 D6 D5 D4 D2 D1 DO
(Hex) (Hex)
rt[8] 8] _star | nd[8]
t[8]
SOUCTRL14 ED w be_prec_start[7:0] 07
SOUCTRL15 EE w be_prec_end[7:0] 1B
SOUCTRL16 EF w be_sd_en_start[7:0] 1D
SOUCTRL17 FO w be_sd_en_end[7:0] C1
SOUCTRL18 F1 W pol_switch[7:0] 14
source
sd_n_ ofc_ph norm
_prech usr_re
en_op . ase_sy al_bl pts 68
arge_di %
tion c ack
sable
fr_sd_n_en_start[7:0] 1B
SOUCTRL19 F2 Multi-W
be_sd_n_en_start[7:0] 0B
be_sd
fr_sd_
n_en
nen_ | T precharge_gray[5:0] 20
_start]
start[8]
8]
clear_
CPTEST1 F4 w 00
cmd
clear_dat_r[5:0] 00
CPTEST2 F5 Multi-W clear_dat_g[5:0] 00
clear_dat_b[5:0] 00
disp_ .
clear_2 poff_x bik 1 wait_d
FSMCTRL F9 w frame_ 1 on_dis d - isp_di 12
vd_e
disable able - sable
n
atest osc_te
PADCTRL FB w - - 00
en st_oe
RDSTATE FC R cur_state[2:0] /
gam_e | vref_ e | vdds | gam_r ,
RD_PWR_ST n n _en ef_en
- . FD Multi-R
ATUS vgh_e | ddvdl | ddvdh
vgl_en /
n _en _en
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6.2. Description of Public Registers Command

6.2.1. No operation(00h)

Command Set NOP
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
Parameter Write No Parameter 00h

Description | This command is an empty command.

Restriction -

6.2.2. Read display ID(04h)

Command Set RDDIDIF
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default

Read

1% Parameter sys_id1[7:0] 30h
Multi-

2"d Parameter R sys_id2[7:0] 07h

3 Parameter sys_id3[7:0] 01h

This read byte is used to track the LCD module/driver version. It is defined by the display supplier
Description | (with User’s agreement) and changes each time a revision is made to the display, material or

construction specifications.

Restriction -
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6.2.3. Read display status (09h)

sys_bgr: RGB/BGR Order

“0”=RGB (When memory data access control D3 = “0)
“1”=BGR (When memory data access control D3 = ‘1)
dbi[2:0]: Interface color pixel format definition

“101” = 16 Bit/Pixel(RGB 565)

“110” = 18 Bit/Pixel(RGB 666)

color8_en: Idle Mode On/Off

“0”=1dle Mode Off

“1”=1dle Mode On

ptl_on: Partial Mode On/Off

“0” = Partial Mode Off

“1”= Partial Mode On

slpout: Sleep In/Out

“0”= Sleep In Mode

“1”= Sleep Out Mode
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Command Set RDDST
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
pump | sys m | sysm | sys m | sysm | sys b
15t Parameter /
_en y X v 1 gr
) color8 norma
20 Parameter | pfylti- dbi[2:0] ptl_on | slpout /
_en 1 on
R
scroll inv_o disp_e
3" Parameter gs ss te_on /
on n n
4™ Parameter telom /
pump_en: Booster Voltage Status.
“0”= Booster Off;
“1”=Booster On;
sys_my: Page Address Order.
“0”=Top to Bottom (When memory data access control D7 = ‘0’);
“1”= Bottom to Top (When memory data access control D7 = ‘1’);
sys_mx: Column Address Order.
“0”= Left to Right (When memory data access control D6 = ‘0°);
“1”=Right to Left (When memory data access control D6 = ‘1°);
sys_mv: Page/Column Order
“0”= Normal Mode (When memory data access control D5 = ‘0)
“1”= Reverse Mode (When memory data access control D5 = “17)
sys_ml: Line Address Order
“0”= LCD Refresh Top to Bottom (When memory data access control D4 = “0’)
o “1”=LCD Refresh Bottom to Top (When memory data access control D4 = “1”)
Description

78




NV3007-168RGB x428 dot, 262k-colorTFT LCD Single-Chip Driver

normal_on: Display Normal Mode On/Off
“0”= Display Normal Mode Off

“1”= Display Normal Mode On

scroll_on: Vertical Scrolling Status

“0”= Vertical Scrolling is Off

“1”= Display Normal Mode On

inv_on: Inversion Status

“0”= Inversion is Off

“1”=Inversion is On

gs: Gate scan direction

“0”= Gate scan direction is 1 —856

“1”= Gate scan direction is 856—1

ss: selects the shift direction of outputs of the source driver
“0”= Source output S252—S1

“1”= Source output S1—S252

disp_en: Display On/Off

“0”= Display is Off

“1”= Display is On

te_on: Tearing Effect Line On/Off

“0”= Tearing Effect Line Off

“17= Tearing Effect Line On

telom: Tearing Effect Output Line Mode
“0”= Mode 1, V-Blanking only
“1”=Mode 2, both H-Blanking and V-blanking

Restriction
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6.2.4. Sleep In(10h)

is stopped.

The interface and memory are still working and the memory keeps it’s contents.

Command Set SLPIN
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
Parameter Write No Parameter /
This command causes the LCD module to enter the minimum power consumption mode.
o In this mode e.g. the DC/DC converter is stopped, Internal oscillator is stopped, and panel scanning
Description

Restriction

This command has no effect when module is already in sleep in mode. Sleep In Mode can only be

left by the Sleep Out Command (11h).

It will be necessary to wait Smsec before sending next command; this is to allow time for the supply

voltages and clock circuits to stabilize.

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

before Sleep In command can be sent.

Status Availability
Normal Mode on,Idle Mode Off,Sleep Out Yes
Register
Normal Mode on, Idle Mode Off,Sleep Out Yes
Availability
Partial Mode on, Idle Mode Off,Sleep Out Yes
Partial Mode on, Idle Mode Off,Sleep Out Yes
Sleep In Yes
Status Default Value(D7 to D0)
Default
Power On Sequence SLPIN
HW Reset SLPIN

EHgEE MR T B E R A

80




NV3007-168RGB x428 dot, 262k-colorTFT LCD Single-Chip Driver

6.2.5. Sleep Out(11h)

Command Set SLPOUT
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
Parameter Write No Parameter /
This command turns off sleep mode.
Description | In this mode e.g. the DC/DC converter is enabled. Internal oscillator is started, and panel scanning
is started.
This command has no effect when module is already in sleep out mode. Sleep Out Mode can only
be left by the Sleep in Command (10h).
It will be necessary to wait Smsec before sending next command; this is to allow time for the clock
o circuits to stabilize.
Restriction ) . . . .
It will be necessary to wait 120msec after sending sleep out command (when in sleep in mode)
before sending an sleep in command.
The display module runs the self-diagnostic functions after this command is received.
Status Availability
Normal Mode on,Idle Mode Off,Sleep Out Yes
Register
Normal Mode on, Idle Mode Off,Sleep Out Yes
Availability
Partial Mode on, Idle Mode Off,Sleep Out Yes
Partial Mode on, Idle Mode Off,Sleep Out Yes
Sleep In Yes
Status Default Value(D7 to D0)
Default
Power On Sequence SLPIN
HW Reset SLPIN
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6.2.6. Partial mode on(12h)

Command Set PARMON
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
Parameter Write No Parameter /
This command turns on partial mode.The partial mode is described by the Partial Area command
o (30h).
Description . . .
To leave Partial mode, the Normal Display On command (13h) should be written.
Note: If a command is written in a frame cycle,the command becomes effective from the next frame.
Restriction | This command has no effect during Partial mode is active.
Status Availability
Normal Mode on, Idle Mode Off,Sleep Out Yes
Register
Normal Mode on, Idle Mode Off,Sleep Out Yes
Availability
Partial Mode on, Idle Mode Off,Sleep Out Yes
Partial Mode on, Idle Mode Off,Sleep Out Yes
Sleep In Yes
Status Default Value(D7 to D0)
Default -
Power On Sequence Normal Display On
HW Reset Normal Display On
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6.2.7. Normal display mode on(13h)

Command Set NORMON
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
Parameter Write No Parameter /

Description

This command returns the display to normal mode. Normal display mode on means Partial mode
off.
Exit from NORON by the Partial mode on command (12h)

Restriction

6.2.8. Display inversion off(20h)

Command Set INVOFF
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
Parameter Write No Parameter /

Description

This command is used to recover from display inversion mode. This command makes no change of
the content of frame memory. This command doesn’t change any other status.

(Example) _
Top-Left(0,0) Memory Display

>

Restriction
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6.2.9. Display inversion on(21h)

Command Set INVON
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
Parameter Write No Parameter /
This command is used to enter into display inversion mode.
This command makes no change of the content of frame memory. Every bit is inverted from the
frame memory to the display.
This command doesn’t change any other status.
To exit Display inversion mode, the Display inversion OFF command (20h) should be written.
(Example)
- Top- Memory
Description Left(0,0)
Restriction -

EHgEE MR T B E R A

84




NV3007-168RGB x428 dot, 262k-colorTFT LCD Single-Chip Driver

6.2.10. Display off(28h)

6

Command Set DISPOFF
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
Parameter Write No Parameter /

Description

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

This command makes no change of contents of frame memory. This command does not change any
other status.

There will be no abnormal visible effect on the display.

(Example)
Memory Display

[ —

Restriction

.2.11. Display on(29h)

Command Set DISPON
Write/
Command D7 D6 DS D4 D3 D2 D1 DO Default
Read
Parameter Write No Parameter /

Description

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

This command makes no change of contents of frame memory. This command does not change any
other status.

(Example)
Memory Display

>

Restriction
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6.2.12. Column address set(2Ah)

Command Set COLSET
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
15t Parameter sc[8] 00h
2" Parameter | pfulti- sc[7:0] 00h
3" Parameter w ec[8] 00h
4™ Parameter ec[7:0] EFh
This command is used to define area of frame memory where MCU can access. This command
makes no change on the other driver status. The values of SC [8:0] and EC [8:0] are referred when
RAMWR command comes. Each value represents one column line in the Frame Memory.
SClg:o0l EC[g:0]
Description
Restriction | -
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6.2.13. Row address set(2Bh)

Command Set ROWSET
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
1% Parameter sp[8] 00h
20 Parameter | ppylti- sp[7:0] 00h
3" Parameter W ep[8] 00h
4™ Parameter ep[7:0] EFh

Description

This command is used to define area of frame memory where MCU can access. This command
makes no change on the other driver status. The values of SP [8:0] and EP [8:0] are referred when

RAMWR command comes. Each value represents one Page line in the Frame Memory.

Restriction
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6.2.14. Memory write(2Ch)

Command Set MEMWR
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
Parameter Write No parameter /

This command is used to transfer data from MPU to frame memory. This command makes no
change to the other driver status. When this command is accepted, the column register and the page

register are reset to the Start Column/Start page positions. (The Start Column/Start Page positions

Description ) ) ) ) ) ) )
are different in accordance with MADCTL setting.) Then 18-bit data is stored in frame memory
and the column register and the page register incremented. Sending any other command can stop
frame Write.

Restriction | -

6.2.15. Memory read(2Eh)

Command Set MEMRD
Write/
Command D7 D6 DS D4 D3 D2 D1 DO Default
Read
Parameter Read No Parameter

Description

This command is used to transfer data from frame memory to MPU.

When this command is accepted, the column register and the page register are reset to the Start

Column/Start page positions.

Frame Read can be cancelled by sending any other command.

Restriction
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6.2.16. Partial area(30h)

Command Set PAREA
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
1% Parameter sr[8] 00h
27 Parameter | ppylti- sr[7:0] 00h
3'4 Parameter W er[8] 00h
4™ Parameter er[7:0] EFh
This command defines the partial mode’s display area.
There are 4 parameters associated with this command, the first defines the Start Row
(sr[8:0]) and the second the End Row (er[8:0]), as illustrated in the figures below.
sr[8:0] and er[8:0] refer to the Frame Memory row address counter.
If End Row > Start Row, when MADCTL ml="1".
If End Row > Start Row, when MADCTL ml="0".
Description
If End Row < Start Row, when MADCTL ml="0".
Restriction -
N /4 =
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6.2.17. Vertical scrolling definition(33h)

Command Set VSDEF
Command Write/ D7 D6 D5 D4 D3 D2 D1 DO Default
Read
15t Parameter tfa[8] 00h
2" Parameter tfa[7:0] 00h
39 Parameter | ppylti- vsa[8] 00h
4™ Parameter w vsa[7:0] FOh
5% Parameter bfa[8] 00h
6 Parameter bfa[7:0] 00h

Description

This command defines the Vertical Scrolling Area of the display.

When MADCTL ml = ‘0’

The 1%&2" parameter tfa[8:0] describes the Top Fixed Area (in No. of lines from Top of the Frame
Memory and Display).

The 3"&4™ parameter vsa[8:0] describes the height of the Vertical Scrolling Area(in No. of lines of
the Frame Memory [not the display] from the Vertical Scrolling Start Address). The first line read
from Frame Memory appears immediately after the bottom most line of the Top Fixed Area.

The 5"& 6 parameter bfa[8:0] describes the Bottom Fixed Area (in No. of lines from Bottom of
the Frame Memory and Display). tfa[8:0], vsa[8:0] and bfa[8:0] refer to the Frame Memory Line

Pointer.

When MADCTL ml = ‘1’

The 18'&2" parameter tfa[8:0] describes the Top Fixed Area (in No. of lines from Bottom of the
Frame Memory and Display).

The 3"&4" parameter vsa[8:0] describes the height of the Vertical Scrolling Area(in No. of lines of
the Frame Memory [not the display] from the Vertical Scrolling Start

Address). The first line read from Frame Memory appears immediately after the top most line of
the Top Fixed Area.

The 5"&6"™ parameter bfa[8:0] describes the Bottom Fixed Area (in No. of lines

from Top of the Frame Memory and Display).
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Restriction
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6.2.18. Te off(34h)

Command Set TEOFF
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
Parameter Write No Parameter /

Description

This command is used to turn off (Active Low) the Tearing Effect output signal from the

TE signal line.

Restriction

This command has no effect when tearing effect output is already off.

6.2.19. Te on(35h)

Command Set TEON
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
Parameter Write telom 00h

This command is used to turn on the Tearing Effect output signal from the TE signal line.
This output is not affected by changing MADCTL bit ml.

The Tearing Effect Line On has one parameter, which describes the mode of the Tearing
Effect Output Line.

When telom =’0’: The Tearing Effect output line consists of V-Blanking information only:

Description
When telom ="1’: The Tearing Effect output Line consists of both V-Blanking and H-Blanking
information:
Note: During Sleep In Mode with Tearing Effect Line On, Tearing Effect Output pin will
be active Low.
Restriction | This command has no effect when tearing effect output is already on.
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6.2.20. Memory access control(36h)

“1” =Right to Left (When MADCTL D6="1").
Bit D5- Page/Column Order
“0” = Normal Mode (When MADCTL D5="0").
“1” = Reverse Mode (When MADCTL D5="1")
Bit D4- Line Address Order
“0” =LCD Refresh Top to Bottom (When MADCTL D4="0")
“1” =LCD Refresh Bottom to Top (When MADCTL D4="1")
Bit D3- RGB/BGR Order
“0” =RGB (When MADCTL D3="0")
“1” = BGR (When MADCTL D3="1")
Bit D2- Column Address Scan Order
“0” =LCD Refresh Left to Right (When MADCTL D2="0")
“1” = LCD Refresh Right to Left (When MADCTL D2="1")

Command Set MADCTRL
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
sys m | sysm | sysm | sys m | sys b | sys m
Parameter Write ye ye e e e Yo 00h
y X v 1 gr h
This command defines read/write scanning direction of frame memory.
Bit Name Description
D7 sys_my Page Address Order
D6 Sys_mx Column Address Order
D5 sys_ mv Page/Column Order
D4 sys_ml Line Address Order
D3 sys_bgr RGB/BGR Order
D2 sys_mh Column Address Scan Order
-Bit Assignment
Bit D7- Page Address Order
“0” =Top to Bottom (When MADCTL D7="0").
“1” = Bottom to Top (When MADCTL D7="1").
Bit D6- Column Address Order
Description “0” = Left to Right (When MADCTL D6="0").
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Restriction
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6.2.21. Vertical scrolling start address(37h)

Command Set VSSAD
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
1% Parameter | wylti- vsp[8] 00h
27 Parameter w vsp[7:0] 00h
This command is used together with Vertical scrolling (33h).
These two commands describe the scrolling area and the scrolling mode.
The Vertical scrolling start address command has one parameter which describes which
line in the Frame Memory will be written as the first line after the last line of the Top
Fixed Area on the display as illustrated below:
When ml="0"
Example:When Top Fixed Area = Bottom Fixed Area = 00, vertical scrolling area = 428 and
vsp = ‘2’.
Memory Display
(0,0) 0
1
vsp[8:0] —» 2
Scroll start address 3
—V :
426
. (0.427)— 427
Description
When ml="1"
Example:When Top Fixed Area = Bottom Fixed Area = 00, vertical scrolling area = 428 and
vsp = ‘2’.
Memory Display
0.0) 27 ]
126
3 ]
vscrdef vsp[8:0]— 2 ||
Scroll start address 1 ||
(0,427) 0 ]
Note: When new pointer position and picture data are sent, the result on the display will
happen at the next panel scan to avoid tearing effect.
vsp refers to the Frame Memory line pointer.
Since the value of the vertical scrolling start address is absolute (with reference to the
Restriction | frame memory), it must not enter the fixed area (defined by vertical scrolling (33h)-
otherwise undesirable image will be displayed on the panel).
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6.3.22. Idle mode off(38h)

Command Set IDLEOFF
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
Parameter Write No parameter /

This command is used to recover from idle mode on.

In the idle off mode

Description
1. LCD can display 65k or 262k colors.
2. Normal frame frequency is applied.
Restriction | This command has no effect when module is already in idle off mode.
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6.2.23. Idle mode on(39h)

Command Set IDLEON
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
Parameter Write No parameter /

This command is used to enter into idle mode on.

There will be no abnormal visible effect on the display mode change transition.

In the idle on mode,

1. Color expression is reduced. The colors using MSB of each R,G and B in the Frame

Memory, 8 color depth data is displayed.

2. 8-Color mode frame frequency is applied.

3. Exit from idle mode on by idle mode off (38h) command.
Memory

Pannel Display

Description
Color R5 R4 R3 R2 R1 RO G5 G4 G3 G2 G1 GO B5 B4 B3 B4 B1 B0
Black 0xxxxX 0xxxxX 0xxxxX
Blue 0xxxxX 0xxxxX 1xxXXX
Red IXXXXX 0xxxxX 0xxxxX
Magenta IxxXxXX 0xxxxX IxxxxX
Green 0xxxxX IXXXXX 0xxxxX
Cyan 0xxxXX Ixxxxx IxxxXX
Yellow I XXXXX I XXXXX 0xxxxXX
White IXXXXX IXXXXX 1XxXXXX
Restriction This command has no effect when module is already in idle on mode.
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6.2.24. Pixel format set(3Ah)

Command Set PFSET
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
Parameter Write dbi[2:0] 06h
dbi[2:0] is the pixel format of system interface.
dbi[2] dbi[1] dbi[0] system interface format
0 0 0 reserved
0 0 1 reserved
0 1 0 reserved
Description
0 1 1 reserved
1 0 0 reserved
1 0 1 16 bits/pixel
1 1 0 18 bits/pixel
1 1 1 reserved
Restriction -
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6.2.25. Write memory continue(3Ch)

Command Set WRMEMC
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
Parameter Write No parameter /

Description

This command transfers image data from the host processor to the display module’s frame
memory continuing from the pixel location following the previous write memory continue or
memory write command.

If mv="°0":

Data is written continuing from the pixel location after the write range of the previous memory
write or write memory continue. The column register is then incremented and pixels are written
to the frame memory until the column register equals the end column (caset_ec) value. The
column register is then reset to caset sc and the page register is incremented. Pixels are written
to the frame memory until the page register equals the end page (paset_ep) value and the
column register equals the caset_ec value, or the host processor sends another command. If the
number of pixels exceeds (caset _ec-caset_sc+1)*( paset_ep-paset _sp+1) the extra pixels are
ignored.

Ifmv="1":

Data is written continuing from the pixel location after the write range of the previous memory
write or write memory continue. The page register is then incremented and pixels are written to
the frame memory until the page register equals the end page (paset_ep) value. The page
register is then reset to paset_sp and the column register is incremented. Pixels are written to the
frame memory until the column register equals the end column (caset_ec) value and the page
register equals the paset_ep value, or the host processor sends another command. If the number

of pixels exceeds (caset_ec-caset_sc+1)*(paset_ep-paset_sp+1) the extra pixels are ignored.

Restriction

A memory write should follow a column address set or page address set to define the write

address. Otherwise, data written with write memory continue is written to undefined addresses.
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6.2.26. Horizontal scrolling definition(3Dh)

Command Set HSDEF
Command Write/ D7 D6 D5 D4 D3 D2 D1 DO Default
Read
1% Parameter Ifa[8] 00h
2" Parameter 1fa[7:0] 00h
39 Parameter | ppylti- hsa[8] 00h
4% Parameter w hsa[7:0] FOh
5 Parameter rfa[8] 00h
6™ Parameter rfa[7:0] 00h

Description

This command defines the Horizontal Scrolling Area of the display.

When MADCTL mh = “0’

The 19&2" parameter 1fa[8:0] describes the Left Fixed Area (in No. of columns from
left of the Frame Memory and Display).

The 3"&4™ parameter hsa[8:0] describes the width of the Horizontal Scrolling Area(in
No. of columns of the Frame Memory [not the display] from the Horizontal Scrolling
Start Address). The first column read from Frame Memory appears immediately after
the right most column of the Left Fixed Area.

The 5"& 6™ parameter rfa[8:0] describes the Right Fixed Area (in No. of columns from
Right of the Frame Memory and Display). 1fa[8:0], hsa[8:0] and rfa[8:0] refer to the

Frame Memory Column Pointer.

When MADCTL mh = “1°

The 1%&2" parameter 1fa[8:0] describes the Left Fixed Area (in No. of columns from
right of the Frame Memory and Display).

The 3"&4™ parameter hsa[8:0] describes the width of the Horizontal Scrolling Area(in
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No. of columns of the Frame Memory [not the display] from the Horizontal Scrolling
Start Address). The first column read from Frame Memory appears immediately after
the right most line of the Left Fixed Area.

The 5%&6" parameter rfa[8:0] describes the Right Fixed Area (in No. of columns
from Left of the Frame Memory and Display).

Restriction -
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6.2.27. Horizontal scrolling start address(3Eh)

Command Set HSSAD

Write/

Command D7 D6 D5 D4 D3 D2 D1 DO Default

Read
1% Parameter | wylti- hsp[8] 00h
27 Parameter w hsp[7:0] 00h
This command is used together with Horizontal scrolling (3Dh).
These two commands describe the scrolling area and the scrolling mode.
The Horizontal Scrolling Start Address command has one parameter which describes which
column in the Frame Memory will be written as the first column after the last column of the Left
Fixed Area on the display as illustrated below:
When ml="0"
Example:When Left Fixed Area = Right Fixed Area = 00, horizontal scrolling area = 168 and
hsp = 2°.
Memory Display
01 [2]3] ~]~166]167]
(0,0) hsp[8:0] (167,0) t

Description Scroll start address
When ml="1"
Example:When Left Fixed Area = Right Fixed Area = 00, horizontal scrolling area = 168 and
hsp = 2°.

Memory Display
=[167[166] [ ~[ 3 [ 2 1]0]
3
(0,0) hsp(8:0](167.0)
Scroll start address

Note: When new pointer position and picture data are sent, the result on the display will
happen at the next panel scan to avoid tearing effect.
hsp refers to the Frame Memory column pointer.

Restriction -
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6.3. Description of Private Registers Command 1

6.3.1. Interface control 1(40h)

Command Set IFCTRL1
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
Parameter Write sdo_hiz 00h
sdo_hiz : SDO enable signal.
Description “0” =disable
“1” =enable
Restriction Should set “FF=AS5" before configure this registers
6.3.2. Interface control 2(41h)
Command Set IFCTRL2
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
Parameter Write spi_2dat_en 00h
spi_2dat_en : spi 2-data line mode enable signal.
Description “0” =disable
“1” =enable
Restriction Should set “FF=AS5" before configure this registers
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6.3.3. Interface control 3(42h)

Command Set IFCTRL3
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
] gspi_b gspi_d | gspi_s
Parameter Write 00h
ar ummy | byte
When interface is QSPI:

gspi_bgr : when op code = 8’h12 or 8’h32, and dbi(3AH) = 3°b110, this signal can change the
order in which the sub-pixels are received.

Lane0
Lanel
Lane2

Lane3

Lane0
Lanel
Lane2

Lane3

gspi_dummy : When op code = 8’h32,this signal determines whether there are 8§ dummy clocks.

_l T 0 T 5 6 9 10 T 9 0 T T B 6 7 9 '_
I I I 6 0 6 6 6
= l
Description = = A S i D O @
gspi_sbyte : When op code = 8’h12 or 8’h32, and dbi(3AH) = 3’b101,this signal can change the
order of the received bytes.
Restriction | Should set “FF=AS5" before configure this registers
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6.3.4. Interface control 4(43h)

Command Set IFCTRL4
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
Parameter Write endian epf[1:0] mdt[1:0] 04h

Description

endian : When dbi(3AH) = 3°b101, this signal can change the order of the received bytes.
epf:
epf=00

epf=01

Note: Exception

1. RO =1 when R5~R1 = 1111

2.B0 =1 when B4~B1 = 1111
epf=10

Note: Exception

1. RO =0 when R5~R1 = 0000

2. B0 =0 when B4~B1 = 0000
epf=11

Note:

1. If DB15~DB11 = DB10~DB6, RO = DBS, else RO = DB15

2. If DB4~DB0 = DB10~DB16, BO = DB5, else BO = DB0

mdt : When interface is Dual-SPI Interface, and dbi(3AH) = 3’b110, this signal select the method
of display data transferring.

Restriction

Should set “FF=AS5" before configure this registers
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6.3.5. Tearing effect control 1(44h)

Command Set TECTRL1
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
1% Parameter | pfylti- sts[10:8] 00h
27 Parameter W sts[7:0] 00h
This command turns on the display module’s tearing effect output signal on the TE signal line
when the display module reaches line sts.
The TE signal is not affected by changing mv.
The tearing effect line on has one parameter that describes the tearing effect output line mode.
The tearing effect output line consist of V-blanking information only.
Description

Note:

That set tear scanline with sts = ‘0’ is equivalent to tearing effect line on with telom= ‘0’.

The tearing effect output line shall be low when the display module is in sleep mode.

Restriction

This command takes effect on the frame following the current frame.Therefore, if the tear effect
(TE) output is already on, the TE output shall continue to operate as programmed by the previous

tearing effect line on or set tear scanline command until the end of the frame.

6.3.6. Tearing effect control 2(45h)

Command Set TECTRL2
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
15" Parameter | pulti- sts[10:8] /
2" Parameter R sts[7:0] /

Description

The display module returns the current scanline sts, used to update the display device. The
total number of scanlines on a display device is defined as VSYNC+VBP+VACT+VFP. The
first scanline is defined as the first line of V Sync and is denoted as Line 0.When in sleep in

mode, the value returned by get scanline is undefined.

Restriction
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6.3.7. Tearing effect control 3(46h)

Command Set TECTRL3
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
te_ext
Parameter Write te_oe te_pol 00h
end
te_oe : TE signal output Enable/Disable
“0”: Disable
o “1”: Enable
Description o )
te_pol :This signal can change TE polarity.
te_extend :This signal enables the TE signal extension mode, which supports configuring the TE
waveform with register values.
Restriction Should set “FF=AS5" before configure this registers

6.3.8. Tearing effect control 4(47h)

Command Set TECTRL4
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
15t Parameter te_v_start[10:8] 00h
27 Parameter | ppulti- te_v_start[7:0] 00h
34 Parameter w te_v_end[10:8] 00h
4™ Parameter te_v_end[7:0] 00h
When the TE extension mode is turned on:
Description | te_v_start[10:0] : Specifies on which line of a frame the TE signal begins
te_v_end[10:0] : Specify which line of a frame the TE signal is closed.
Restriction Should set “FF=AS5" before configure this registers
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6.3.9. Tearing effect control 5(48h)

Command Set TECTRLS
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
te h s
15t Parameter 00h
tart[8]
2" Parameter | ppulti- te_h_start[7:0] 00h
w te h e
34 Parameter 00h
nd[8]
4™ Parameter te_h_end[7:0] 00h
When the TE extension mode is turned on, and telom =1"b1:
Description | te_h start[8:0] : Specifies which column of a row the TE signal begins.
te_h_end[8:0] : Specifies from which column of a row the TE signal is closed.
Restriction Should set “FF=AS5" before configure this registers
N /4 =
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6.3.10. Scan direction control(49h)

Command Set SCANCTRL
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
Parameter Write gs ss 01h

gs: Gate scan direction
gs="0": Gate scan direction is 1—856;
o gs="1"": Gate scan direction is 856—1.
Description o )
ss: selects the shift direction of outputs of the source driver.
$s="0": Source output S252—S1;

ss="1":Source output S1—S252.

Restriction Should set “FF=AS5" before configure this registers

6.3.11. OTP control 1(4Ah)

Command Set OTPCTRL1
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
otp_v
otp p | otp pr | otp p otp v
Parameter Write otp_ptm[1:0] pp_src 00h
we d prog | pp_sel |
_se

otp_ptm[1:0] : test mode enable signal.
otp_pwe :define program cycle.
otp_prd : define read cycle.
o otp_pprog :program mode enable signal.
Description | ot vpp_sel :select the work voltage (8V~8.5V during program cycle and 1.35V~1.65V in read
cycle).
otp_vpp_src_sel :The program voltage Source is provided by external or by the chip.
“1”: Program voltage Generate From Chip.
“0”: Program voltage Generate From Outside.

Restriction Should set “FF=AS5" before configure this registers

6.3.12. OTP control 2(4Bh)

Command Set OTPCTRL2
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
Parameter Write otp_pa[7:0] 00h

Description | otp pa[7:0] : Set the OTP program address.

Restriction Should set “FF=AS5" before configure this registers
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6.3.13. OTP control 3(4Ch)

Command Set

OTPCTRL3

Command

Write/
Read

D7 D6

DS D4 D3 D2 D1 DO

Default

00h

Parameter

Write

otp_pdin[7:0]

Description

otp_pdin[7:0] :Specify OTP program data.

Restriction

Should set “FF=AS5" before configure this registers

6.3.14. OTP control 4(4Dh)

Command Set

OTPCTRLA4

Command

‘Write/
Read

D7 D6

D5 D4 D3 D2 D1 DO

Default

15t Parameter

Multi-

2" Parameter

R

otp_rd_dat[7:0]

Description

otp_rd dat[7:0] : Read OTP output data.

Restriction
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6.3.15. Memory access control(4Fh)

Command Set USRMAD

Command

Write/
Read

D7 D6 DS D4 D3 D2 D1

DO

Default

Parameter

) usr m | usr m | usr m | usr m | usr_bg | usr m
Write
y X v 1 r h

00h

Description

This command defines read/write scanning direction of frame memory.

Bit Name Description

D7 usr_my Page Address Order

D6 usr_mx Column Address Order

D5 usr_ mv Page/Column Order

D4 usr_ml Line Address Order

D3 usr_bgr RGB/BGR Order

D2 sys_mh Column Address Scan Order

-Bit Assignment
Bit D7- Page Address Order
“0” =Top to Bottom (When MADCTL D7="0").
“1” = Bottom to Top (When MADCTL D7="1").
Bit D6- Column Address Order
“0” = Left to Right (When MADCTL D6="0").
“1” =Right to Left (When MADCTL D6="1").
Bit D5- Page/Column Order
“0” = Normal Mode (When MADCTL D5="0").
“1” = Reverse Mode (When MADCTL D5="1")
Bit D4- Line Address Order
“0” = LCD Refresh Top to Bottom (When MADCTL D4="0")
“1” =LCD Refresh Bottom to Top (When MADCTL D4="1")
Bit D3- RGB/BGR Order
“0” =RGB (When MADCTL D3="0")
“1” = BGR (When MADCTL D3="1")
Bit D2- Column Address Scan Order
“0” = LCD Refresh Left to Right (When MADCTL D2="0")
“1” = LCD Refresh Right to Left (When MADCTL D2="1")

The function is the same as 36H.

Restriction

Should set “FF=AS5" before configure this registers
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6.3.16. Internal timing control 1(53h)

6

Command Set ITCTRL1
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
Parameter Write inter_vbp[7:0] 0Ch
Description | inter_vbp[7:0] : set internal vertical back-porch width.
Restriction | Should set “FF=AS5" before configure this registers
.3.17. Internal timing control 2(54h)
Command Set ITCTRL2
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
Parameter Write inter_vip[6:0] 08h
Description | inter vip[6:0] : set internal vertical front-porch width.
Restriction Should set “FF=AS5" before configure this registers
6.3.18. Internal timing control 3(55h)
Command Set ITCTRLS3
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
Parameter Write inter_hbp[7:0] 25h
Description | inter_hbp[7:0] : set internal horizontal back-porch width.
Restriction Should set “FF=AS5" before configure this registers
6.3.19. Internal timing control 4(56h)
Command Set ITCTRLA4
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
Parameter Write inter_hfp[7:0] 25h
Description | inter_hfp[7:0] : set internal horizontal front-porch width.
Restriction | Should set “FF=AS5" before configure this registers
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6.3.20. Ibias control(57h)

Command Set IBIASCTRL
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
bias_gma adj[1: )
Parameter Write bias_sd adj[1:0] 0] bias_adj[1:0] 2Ah
bias_sd adj[1:0]: bias for source block
bias_gma_adj[1:0] : bias for gamma block.
bias_adj[1:0]: Bias for other analog blocks
bias_sd adj[1:0]
bias _gma adj[1:0] Ib(Unit: uA)
Description . .
bias_adj[1:0]
00 0.50
01 0.75
10 1.00
11 1.25
Restriction Should set “FF=AS5" before configure this registers
N 4 =
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6.3.21. LVD control(59h)

Command Set LVDCTRL
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
Ivd re | lvd re
Parameter Write c byp | c goa | Ivd en 1 Ivd_sel[1:0] 15h
ass _sel
Ivd rec_bypass:
‘0’: GOA turns on the precharge function when LVD recovers
‘1’: GOA turns off the precharge function when LVD recovers
Ivd _rec_goa sel:
‘0’: GOA precharges to VGL when LVD recovers
‘1”: GOA precharges to GND when LVD recovers
Ivd_en: LVD enable signal.
Description Ivd _en Description
0 Disable LVD
1 Enable LVD
Ivd sel[1:0]: LVD threshold selection signal
Ivd sel[1:0] LVD threshold(Unit: V)
00 22
01 2.3
10 24
11 2.5
Restriction Should set “FF=AS5" before configure this registers
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6.3.22. RAMCTRL 1(5Ch)

Command Set RAMCTRL1
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
mbist_
mec r
Parameter Write - disabl 00h
estart
e

mec_restart : When the memory bist is finished, turn the bist function back on at any time.

Description ) ) ) )
mbist_disable : bist enable signal

Restriction Should set “FF=AS5" before configure this registers

6.3.23. RAMCTRL 2(5Dh)

Command Set RAMCTRL2
‘Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
tdlsel | td2sel | td3sel tdlsel | td2sel | td3sel
Parameter Write | | | 00h
B B B T T T

td1sel l/tdlsel r: select the delay time of internal pre-charge control signal.
Description | td2sel 1/td2sel r: select the delay time of word line control signal

td3sel 1/td3sel r: select the delay time of internal read enable signal

Restriction Should set “FF=AS5" before configure this registers
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6.3.24. RDBIST(5Eh)

Command Set RDBIST
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
mec l mec | 1 mec | r mec | r mec
mec_e | mbist | mbist_
1% Parameter _rest pxIl | pxl2 | pxll | pxI2 /
nable done abort
art _hit _hit _hit _hit
]l mec | 1 mec | r mec | r mec
x11 x12 x11 x12
2" Parameter P P - - /
~row[ | row[ | row[ | _row|[
8] 8] 8] 8]
3 Parameter 1 mec pxll _row[7:0] /
Multi-
4™ Parameter R 1_mec_pxll_col[6:0] /
5% Parameter 1 mec pxI2 row[7:0] /
6™ Parameter 1 _mec_pxI2_col[6:0] /
7t Parameter r mec_pxll_row[7:0] /
8™ Parameter r_mec_pxll_col[6:0] /
9t Parameter r_mec_pxI2 row[7:0] /
10™ Parameter r_mec pxI2 col[6:0] /

Description

This read address returns memory bist result information :

mec_restart : When the memory bist is finished, turn the bist function back on at any time.
mec_enable :Memory bist enable signal.

mbist_done :Memory bist finished flag.

mbist_abort :A signal indicating that RAM has three or more bad spots.

1_mec_pxl11_hit :The signal indicating the first bad point on the left side of RAM.
1_mec_pxI2_hit :A signal indicating the second bad point on the left side of RAM.
r_mec_pxll_hit :A signal indicating the first bad spot on the right side of RAM.

r_ mec_pxI2_ hit :A signal indicating the second bad spot on the right side of RAM.
1_mec_px11_row[8:0] : The row where the first bad spot is on the left side of RAM.

1 mec pxll_col[6:0] : The column where the first bad spot is on the left side of RAM.

1 mec pxI2 row[8:0] : The row where the second bad spot is on the left side of RAM.
1_mec_px12_col[6:0] : The column where the second bad spot is on the left side of RAM.
r_mec_pxll_row[8:0] : The row where the first bad spot is on the right side of RAM.
r_mec_pxll_col[6:0] : The column where the first bad spot is on the right side of RAM.
r_mec_px12_row[8:0] : The row where the second bad spot is on the right side of RAM.
r_mec_pxl2 col[6:0] : The column where the second bad spot is on the right side of RAM.

Restriction
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6.4. Description of Private Registers Command 2

6.4.1. Gamma control(60~7Fh)

Command Set GAMCTRL
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read

60h Write vrp0[3:0] 00h
61h Write vrpl[5:0] 06h
62h Write vrp2[5:0] Och
63h Write vrp4[4:0] Obh
64h Write vrp6[4:0] Oah
65h Write vrpl13[3:0] 06h
66h Write vrp20[6:0] 30h
67h Write vrp27[2:0] vrp36[2:0] 43h
68h Write vrp43[6:0] 44h
6%h Write vrp50[3:0] 08h
6Ah Write vrp57[4:0] 12h
6Bh Write vrp59[4:0] 14h
6Ch Write vrp61[5:0] 29h
6Dh Write vrp62[5:0] 31h
6Eh Write vrp63([3:0] 0fh
6Fh Write viop63[1:0] vj1p63[1:0] 00h
70h Write vrn0[3:0] 00h
71h Write vrnl1[5:0] 06h
72h Write vrn2[5:0] Och
73h Write vin4[4:0] Oah
74h Write vrn6[4:0] 0%h
75h Write vrn13[3:0] 07h
76h Write vrn20[6:0] 30h
77h Write vin27[2:0] vrn36[2:0] 34h
78h Write vrn43[6:0] 44h
7% Write vrn50[3:0] 08h
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7Ah Write vrn57[4:0] 13h
7Bh Write vrn59[4:0] 13h
7Ch Write vrn61[5:0] 2%h
7Dh Write vrn62[5:0] 31h
7Eh Write vrn63([3:0] 0fh
7Fh Write Vion63[1:0] vj1n63[1:0] 00h
Description | Gamma register trimming
Restriction Should set “FF=AS5" before configure this registers
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6.4.2. Regulator control(80~81h)

Command Set RGLRCTRL
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
Multi- 00
80h
w gma_bias_adj[3:0] dvdd_adj[2:0] aOh
81h Write bgr adj[3:0] vref adj[3:0] 00h
gma bias_adj[3:0]: Gamma OP bias adjustment signal
gma_bias_adj[3:2]: GammaP OP bias adjustment
gma_bias_adj[1:0]: GammaN OP bias adjustment
ma_bias_adj[3:2
S o 3:2] Ib(Unit: uA)
gma bias adj[1:0]
00 0.50
01 0.67
10 1.00
11 2.00
dvdd_adj[2:0]: dvdd trimming signal
dvdd adj[2:0] DVDD (unit:V) dvdd adj[2:0] DVDD (unit:V)
000 1.55 100 1.60
001 1.50 101 1.65
010 1.45 110 1.70
011 1.40 111 1.76
Description bgr adj[3:0]: bandgap trimming
bgr_adj[3:0] VBG(V) bgr_adj[3:0] VBG(V)
0000 1.300 1000 1.288
0001 1.311 1001 1.276
0010 1.323 1010 1.265
0011 1.334 1011 1.253
0100 1.346 1100 1.241
0101 1.357 1101 1.230
0110 1.369 1110 1.218
0111 1.380 1111 1.207
vref adj[3:0]: vref trimming
vref adj[3:0] VREEF (unit:V) vref adj[3:0] VREF (unit:V)
0000 2.00 1000 2.03
0001 1.98 1001 2.05
0010 1.96 1010 2.07
0011 1.94 1011 2.09
0100 1.92 1100 2.11
0101 1.90 1101 2.13
0110 1.88 1110 2.15
0111 1.82 1111 2.19
Restriction | Should set “FF=AS5" before configure this registers
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6.4.3. VDDS control(82h)

Command Set VDDSCTRL
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
Parameter Write vdds_trim[2:0] 00h
vdds_trim[2:0]: vdds trimming signal
vdds_adj[2:0] VDDS(unit:V) vdds_adj[2:0] VDDS (unit:V)
000 1.824 100 1.980
Description
001 1.691 101 2.166
010 1.576 110 2.389
011 1.475 111 2.629
Restriction Should set “FF=AS5" before configure this registers
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6.4.4. Gamma ldo control 1(83h)

Command Set GLDOCTRLI1
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
Parameter Write gvel reg[7:0] 56h
gvel reg[7:0]1:GVCL LDO output voltage level adjustment
gvel reg[7:0] Value(V)
0011 1111 -4.20
-12.5mV/Step
Description 0101 0110 -3.91
-12.5mV/Step
L1111 1111 -1.8
Note:GVCL > DDVDL + 0.2V
Restriction | Should set “FF=AS5" before configure this registers
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6.4.5. Gamma ldo control2(84h)

Command Set GLDOCTRL2
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
Parameter Write gvdd reg[7:0] dOh
gvdd reg[7:0]:GVDD LDO output voltage level adjustment
gvdd reg[7:0] Value(V)
0100 0000 4.40
12.5mV/Step
Description 1101 0000 6.20
12.5mV/Step
1110 0000 6.40
Note: GVDD <DDVDH - 0.2V
Restriction | Should set “FF=AS5" before configure this registers
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6.4.6. Gamma ldo control 3(85h)

Command Set GLDOCTRL3
Command ‘Kgg/ D7 D6 D5 D4 D3 D2 D1 DO | Default
Parameter Write gvsp_reg[6:0] 3Fh
gvsp_reg[6:0]:GVSP LDO output voltage level adjustment
gvsp_reg[6:0] Value(V)

111 1111 1.90
Description 12.5mV/Step

011 1111 1.10

12.5mV/Step

000 0000 0.31

Restriction | Should set “FF=A5" before configure this registers
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6.4.7. ESD control 2(8Bh)

Command Set ESDCTRL2
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
esd lo | esd re | esd fo | esd fo | esd fo | esd fo
esd en | esd rd
Parameter Write ad sra | load o | rce an | rce cl | rce cs | rce dc 1th
able _sram
m tp alog 1 k1 1 1
esd_enable :ESD function enable signal.
esd rd sram : Read sram protect bits to test register.
esd_load_sram :Enable signal whether to load SRAM information after ESD occurs.
esd_reload otp :Enable signal for whether to reload OTP after ESD occurs.
o esd force analog 1 :Enable signal whether the analog power supply is protected after ESD
Description
occurs.
esd_force clk 1 :Enable signal whether to protect the interface clock after ESD occurs.
esd_force cs 1 :Enable signal whether to protect the interface chip selection signal after ESD
occurs.
esd_force dc 1 :Enable signal whether to protect interface DCX signal after ESD occurs.
Restriction | Should set “FF=AS5" before configure this registers
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6.4.8. ESD control 3(8Ch)

Command Set ESDCTRLS3
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
esd oc
Parameter Read esd_det[3:0] /
cured

Description | esd_det[3:0] : Whether ESD has occurred in analog circuits.

esd_occured :Has ESD occurred in digital circuits.

When this address is read, the flag information is obtained whether or not ESD has occurred:

Restriction -

6.4.9. Gamma Shift(8Dh)

Command Set GAMShift
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
Parameter Write vecom_ofc reg[6:0] 00h
vecom_ofc reg[6:0]:
Description | GVDD = gvdd reg[7:0] + vcom_ofc_reg [6:0]
GVCL = gvel reg[7:0] + vcom_ofc_reg [6:0]
GVSP = gvsp reg[6:0] + vcom_ofc_reg [6:0]
Restriction Should set “FF=AS5" before configure this registers
6.4.10. RDOTPLD(8Eh)
Command Set RDOTPLD
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
otp_lo
Parameter Read por Ivd ) /
ading

When you read this address, you get some internal state information:
o por :Whether POR is occurring.

Description .
Ivd :Whether low voltage is detected.

otp_loading :Whether the OTP is loading.

Restriction -
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6.4.11. Pump control 1(8Fh)

Command Set PWRCTRL1
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
1% Parameter | pfylti- vgh clk sel[2:0] vgl clk sel[2:0] 22h
27 Parameter W mv_clk_sel[2:0] 04h

vgh clk sel[2:0] : VGH circuit clock selection.
vgl clk sel[2:0] : VGL circuit clock selection.

mv_clk sel[2:0] : MV circuit clock selection.

vgh clk sel[2:0] is used to set the operation frequency of VGH pump.

vgh clk sel[2:0] Frequency
000 1/28*0SC
001 1/16*0OSC
010 1/12*0SC
011 1/8*0SC
100 1/6*0SC
101 1/4*0SC
110 1/12*0SC
111 1/12*0SC

vgl clk _sel[2:0] is used to set the operation frequency of VGL pump.

vgl clk sel[2:0] Frequency
Description 000 1/28*0SC
001 1/16*0OSC
010 1/12*0SC

011 1/8*0OSC

100 1/6*0OSC

101 1/4*0SC
110 1/12*0SC
111 1/12*0SC

mv_clk sel[2:0] is used to set the operation frequency of MV pump.

mv_clk sel[2:0] Frequency

000 1/28*OSC

001 1/16*0SC

010 1/12*0SC

011 1/8*0OSC

100 1/6*0OSC

101 1/4*0SC

110 1/6*OSC

111 1/6*OSC

Restriction Should set “FF=AS5" before configure this registers
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6.4.12. Pump control 2(90h)

Command Set PWRCTRL2
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
ddvdh | ddvdh
drain drain ddvdh_drain_fr | ddvdh drain_fr
15t Parameter - - - - B - 45h
. _TOW_ | _TOW_ m_on[1:0] m_off[1:0]
Multi-
W on[8] off[ 8]
2" Parameter ddvdh_drain_row_on[7:0] C8h
34 Parameter ddvdh_drain_row_off[7:0] 2Ch
ddvdh_drain_frm_on[1:0] : Roughly select the frame from which the ddvdh_drain starts.
o ddvdh_drain_frm off[1:0] : Roughly select the frame from which the ddvdh_drain ends.
Description . . .
ddvdh_drain_row_on[8:0] : Select exactly which row the ddvdh_drain starts.
ddvdh_drain_row_off[8:0] : Select exactly which row the ddvdh_drain ends on.
Restriction Should set “FF=AS5" before configure this registers
6.4.13. Pump control 3(91h)
Command Set PWRCTRL3
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
ddvdh | ddvdh
_en_ro | _en ro ddvdh en frm_ | ddvdh en frm
15t Parameter 81h
. w_on[ | w_off] on[1:0] off1:0]
Multi-
8 8
W ] ]
2nd Parameter ddvdh_en_row on[7:0] 2Ch
34 Parameter ddvdh_en_row_off[7:0] C8h
ddvdh_en frm on[1:0] : Roughly select the frame from which the ddvdh_en starts.
o ddvdh_en_ frm off[1:0] : Roughly select the frame from which the ddvdh_en ends.
Description
ddvdh_en_row_on[8:0] : Select exactly which row the ddvdh_en starts.
ddvdh_en_row off[8:0] : Select exactly which row the ddvdh_en ends on.
Restriction Should set “FF=AS5" before configure this registers
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6.4.14. Pump control 4(92h)

Command Set PWRCTRLA4
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
ddvdl | ddvdl
_en_ro | _en ro ddvdl en_frm o | ddvdl en frm o
15 Parameter 81h
. w_on[ | w_off] n[1:0] fi[1:0]
Multi-
8 8
W ]
2" Parameter ddvdl_en_row_on[7:0] 2Ch
34 Parameter ddvdl _en row off[7:0] C8h
ddvdl _en_frm_on[1:0] : Roughly select the frame from which the ddvdl en starts.
o ddvdl en_frm off[1:0] : Roughly select the frame from which the ddvdl_en ends.
Description .
ddvdl_en_row_on[8:0] : Select exactly which row the ddvdl_en starts.
ddvdl _en_row_off[8:0] : Select exactly which row the ddvdl en ends on.
Restriction Should set “FF=AS5" before configure this registers
6.4.15. Pump control 5(93h)
Command Set PWRCTRLS
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
mv di | mv_di
sch ro | sch ro mv_disch_frm mv_disch_frm
15 Parameter - - - - - - 81h
. w_on[ | w_off] on[1:0] off1:0]
Multi-
8 8
W ] ]
2nd Parameter mv_disch_row_on[7:0] 2Dh
34 Parameter mv_disch_row_off[7:0] C7h
mv_disch_frm_on[1:0] : Roughly select the frame from which the mv_disch starts.
o mv_disch_frm_off[1:0] : Roughly select the frame from which the mv_disch ends.
Description
mv_disch_row_on[8:0] : Select exactly which row the mv_disch starts.
mv_disch_row_off[8:0] : Select exactly which row the mv_disch ends on.
Restriction Should set “FF=AS5" before configure this registers
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6.4.16. Pump control 6(94h)

Command Set

PWRCTRL6
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
vgh e
vgh e
n_row vgh en frm on[ | vgh en frm off
15t Parameter n_row 44h
. _off[8 1:0] [1:0]
Multi- | on[8]
W ]
2" Parameter vgh en_row_on[7:0] 00h
34 Parameter vgh en_row off[7:0] 2Ch
vgh en frm on[1:0] : Roughly select the frame from which the vgh_en starts.
o vgh en frm off[1:0] : Roughly select the frame from which the vgh _en ends.
Description .
vgh en row_on[8:0] : Select exactly which row the vgh_en starts.
vgh en row_ off[8:0] : Select exactly which row the vgh en ends on.
Restriction Should set “FF=AS5" before configure this registers
6.4.17. Pump control 7(95h)
Command Set PWRCTRL7
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
vgh d | vgh d
isch r | isch r vgh disch frm o | vgh disch frm
15 Parameter 44h
. ow_on | ow_of n[1:0] off1:0]
Multi-
8 8
w | 8| s
2nd Parameter vgh disch_row on[7:0] 01h
3Parameter vgh disch_row_oft]7:0] 8Fh
vgh_disch_frm_on[1:0] : Roughly select the frame from which the vgh_disch starts.
o vgh disch_frm_off]1:0] : Roughly select the frame from which the vgh disch ends.
Description
vgh disch_row_on[8:0] : Select exactly which row the vgh_disch starts.
vgh_disch_row_off[8:0] : Select exactly which row the vgh_disch ends on.
Restriction

Should set “FF=AS5" before configure this registers
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6.4.18. Pump control 8(96h)

Command Set PWRCTRLS
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
vgh d | vgh d
rain_r | rain_r vgh drain frm o | vgh drain_frm
15 Parameter COh
. ow_on | ow_of n[1:0] off1:0]
Multi-
8 8
w | | s
2" Parameter vgh drain_row_on[7:0] 2bh
34 Parameter vgh drain_row off[7:0] 90h
vgh drain_frm on[1:0] : Roughly select the frame from which the vgh_drain starts.
o vgh drain_frm off[1:0] : Roughly select the frame from which the vgh drain ends.
Description . ) .
vgh drain_row_on[8:0] : Select exactly which row the vgh_drain starts.
vgh drain_row_off[8:0] : Select exactly which row the vgh_drain ends on.
Restriction Should set “FF=AS5" before configure this registers

6.4.19. Pump control 9(97h)

Command Set PWRCTRLY
Write/
Command e D7 D6 DS D4 D3 D2 D1 DO Default
ea

vgl en | vgl en
vgl en frm on[l | vgl en frm off]

15t Parameter _TOW_ | _row_ 81h
. :0] 1:0]
Multi- | on[8] | off[8]
W
2" Parameter vgl en_row_on[7:0] 90h
34 Parameter vgl _en_row_oft[7:0] 00h

vgl_en_frm_on[1:0] : Roughly select the frame from which the vgh_en starts.
vgl_en_frm_off[1:0] : Roughly select the frame from which the vgh_en ends.
Description

vgl en_row_on[8:0] : Select exactly which row the vgh_en starts.

vgl en_row_off[8:0] : Select exactly which row the vgh_en ends on.

Restriction Should set “FF=AS5" before configure this registers
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6.4.20. Pump control 10(98h)

Command Set PWRCTRL10
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
vgl di | vgl di
sch_ro | sch_ro vgl disch frm o | vgl disch frm
15t Parameter 81h
. w_on[ | w_off] n[1:0] off1:0]
Multi-
8 8
W ] ]
2" Parameter vgl_disch_row_on[7:0] 91h
34 Parameter vgl disch_row off[7:0] 63h

Description

vgl disch_frm on[1:0] : Roughly select the frame from which the vgl disch starts.
vgl disch_frm off[1:0] : Roughly select the frame from which the vgl disch ends.
vgl disch_row_on[8:0] : Select exactly which row the vgl disch starts.

vgl disch _row_off[8:0] : Select exactly which row the vgl disch ends on.

Restriction

Should set “FF=AS5" before configure this registers
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6.4.21. Pump control 11(99h)

Command Set PWRCTRLI11
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
vgl dr | vgl dr
ain_ro | ain_ro vgl drain_frm o | vgl drain frm
15 Parameter 81h
. w_on[ | w_off] n[1:0] off1:0]
Multi-
8 8
W ] ]
2" Parameter vgl drain_row_on[7:0] F4h
34 Parameter vgl drain_row_oft]7:0] 64h
vgl drain_frm on[1:0] : Roughly select the frame from which the vgl drain starts.
o vgl drain_frm off[1:0] : Roughly select the frame from which the vgl drain ends.
Description . . .
vgl drain_row_on[8:0] : Select exactly which row the vgl drain starts.
vgl drain_row_off[8:0] : Select exactly which row the vgl drain ends on.
Restriction Should set “FF=AS5" before configure this registers
6.4.22. Pump control 12(9Ah)
Command Set PWRCTRL12
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
) ddvdh_bt
Parameter Write ddvdh_btvs[1:0] 28h
vs_en
ddvdh_btvs_en: Enable the clamp function of DDVDH.
ddvdh_btvs[1:0]: Setting the clamp level of DDVDH.
ddvdh_btvs[1:0] DDVDH(Unit:V)
00 6.2
Description
01 6.4
10 6.6
11 6.8
Condition :In the sleep out + display off status, clock frequency is Fose/6 (VCIEIOVCC=3.3V)
Restriction | Should set “FF=AS5" before configure this registers
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6.4.23. Pump control 13(9Bh)

Command Set PWRCTRL13
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
ddvdl bt
Parameter Write ddvdl btvs[1:0] 18h
vs_en

ddvdl btvs_en: Enable the clamp function of DDVDL.
ddvdl btvs[1:0]: Setting the clamp level of DDVDL.

ddvdl_btvs[1:0] DDVDL/(Unit:V)
00 -4.0
Description
01 -4.4
10 -4.8
11 -5.0

Condition :In the sleep out + display off status, clock frequency is Fose/6 (VCIEIOVCC=3.3V)

Restriction Should set “FF=AS5" before configure this registers

6.4.24. Pump control 14(9Ch)

Command Set PWRCTRL14
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
vgh no
Parameter Write vgh bth[1:0] AOh
reg

vgh noreg: Enable the clamp function of VGH.

vgh_noreg Clamp
0 disable
1 enable
L vgh bth[1:0]: Select the VGH pump ratio.
Description
vgh bth[1:0] Ratio
00 5*VCI
01 6*VCI
10 7*VCI
11 8*VCI

Restriction Should set “FF=AS5" before configure this registers
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6.4.25. Pump control 15(9Dh)

Command Set PWRCTRL15
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
Parameter Write vgh set[2:0] 03h
vgh_set[2:0]: Setting the clamp level of VGH.
vgh set[2:0] VGH(Unit:V)
000 12.0
001 12.5
010 13.0
_ 011 13.5
Description 100 120
101 14.5
110 15.0
111 15.5
Condition :In the sleep out + display off status, VGH pump ration select 8*VCI, clock frequency
is Fose/8 (VCI=EIOVCC=3.3V)
Restriction Should set “FF=AS5" before configure this register

6.4.26. Pump control 16(9Eh)

Command Set PWRCTRL16
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
) vgl n
Parameter Write | vgl btrs vgl set[2:0] C2h
oreg
vgl btrs: Select the VGH pump ratio.
vgl btrs Ratio
0 -5*VCI
1 -6*VCI
vgl_noreg: Enable the clamp function of VGL.
vgl noreg Clamp
0 disable
1 enable
vgl set[2:0]: Setting the clamp level of VGL.
Description vgl set[2:0] VGL(Unit:V)
000 -9.0
001 -9.5
010 -10.0
011 -10.5
100 -11.0
101 -11.5
110 -12.0
111 -12.5
Condition :In the sleep out + display off status, VGL pump ration select -6*VCI, clock frequency
is Fose/8 (VCI=IOVCC=3.3V)
Restriction Should set “FF=AS5" before configure this register
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6.4.27. Pump control 17(9Fh)

Command Set

PWRCTRL17

Command

Write/
Read

D7

D6

DS

D4

D3

D2

D1

DO

Default

15t Parameter

27 Parameter

gam 1
ef byp

ass

vdds_
en_by

pass

vref
en_by

pass

vgl dra
in_byp

ass

vgl di
sch b
ypass

gam e

n_byp

ass

pump
_ctrl e

n

00h

vgl en
Multi-
_bypa

SS

vgh d
rain_b

ypass

vgh d
isch_b
ypass

vgh e
n_by

pass

mv_dis
ch_byp

ass

ddvdl
_en b

ypass

ddvdh
_en_ b

ypass

3" Parameter

ddvdh
_drain
_bypa

SS

00h

sd n_
en_by

pass

sd_en

_bypa

SS

04h

Description

When entering test mode, use the following signal to turn off the corresponding power supply:

pump_ctrl_en :Power master switch, can turn off all power supplies.
gam_ref bypass :Turn off the gam_ref.
vdds_en_bypass :Turn off the vdds_en.
vref_en_bypass :Turn off the vref en.

vgl drain_bypass :Turn off the vgl drain.

vgl disch_bypass :Turn off the vgl disch.
gam_en_bypass :Turn off the gam_en.

vgl _en_bypass :Turn off the vgl_en.

vgh drain_bypass :Turn off the vgh_drain.

vgh disch_bypass :Turn off the vgh disch.
vgh_en_bypass :Turn off the vgh_en.
mv_disch_bypass :Turn off the mv_disch.
ddvdl_en_bypass :Turn off the ddvdl en.
ddvdh_en_bypass :Turn off the ddvdh_en.
ddvdh_drain_bypass :Turn off the ddvdh_drain.
sd_en_bypass :Turn off the sd_p _en.

sd_n_en bypass: Turn off the sd n_en.

Restriction

Should set “FF=AS5" before configure this registers
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6.5. Description of Private Registers Command 3

6.5.1. GOA control(AOh)

Command Set GOACTRL
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
15t Parameter 1 goa_slpin_sel[2:0] map_sel[1:0] 28h
2" Parameter goa_vds_slpin_sel[2:0] goa_gcl slpin_sel[2:0] level sel[1:0] 24h
Multi-
uH exit_di
W .
sp_hiz o )
3 Parameter exit disp_hiz_num([3:0] 00h
_enabl
e
map_sel[1:0]: map_sel=2‘b01 only, others reserved
goa_slpin_sel[2:0] : When the current state is sleep in, Select the goa PAD(CLK. STVO0. STV1.
STV2. VGL) output voltage.
goa_vds slpin_sel[2:0]:When the current state is sleep in, Select the goa PAD(VDS. VSD )output
voltage.
goa_gcl slpin_sel[2:0]:When the current state is sleep in, Select the goa PAD(GCH)output
voltage
level sel[1:0]: Level selection when all gate on
level sel[1:0] Level selection
o 00 VGH
Description 01 VGL
10 GND
11 HIZ
exit_disp_hiz_enable: When LVD adopts the strategy of scanning two more frames, all GOA
signals are processed HIZ for a period of time to prevent non-overlapping, and then scan for the
two frames
‘0’ : Turn off the function
‘1’ : Turn on the function
exit_disp_hiz_num[3:0]: This register represents the duration of HIZ when LVD occurs using the
strategy of scanning two more frames
Restriction Should set “FF=AS5" before configure this registers
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6.5.2. GOA VST control(A1h~AAh)

Command Set VSTCTR
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
Alh Write goa_vstl_shift[7:0] 8Ah
A2h Write goa_vst2_ shift[7:0] 8%h
A3h Write goa_vst3 shift[7:0] 88h
Adh Write goa_vstd shift[7:0] 87h
ASh Write vst_gndl period[7:0] 0Ah
Ab6h Write vst_gnd2 period[7:0] 0Ah
A7h Write vst_vei_period[7:0] 0Ah
goa v | goa v
) vst_noverlap[1: )
A8h Write st tch | st tglu 0] goa_vst_width[3:0] 04h
op[8] | e[8]
A%h Write goa_vst_tchop[7:0] 2Bh
AAh Write goa_vst_tglue[7:0] 00h
goa_vstl shift[7:0]~goa_vst4 shift[7:0] : Specifies the row on which the VST begins.
shift[7]=1, Shift = vbp — shift[6:0];
shift[7]=0, Shift = vbp + shift[6:0];
I I
¥ itk N
G I
TOW cit: | 6 | 7 | | it |
ool cat: |o|1|a|4|5| |115|116|117|118|119|0|1|3|4|5| |115|116|117|118|119| _____ |o|1|3|4|5| |115|116|111|us|119|
I ——tglie——
Description WT: |
. T il vei il
Shift #:ﬂdw > O
vst_gndl period[7:0] : Specifies the time when the VST voltage is raised to GND.
vst_gnd2_period[7:0] : Specifies the time when the VST voltage will fall back to GND.
vst_vci_period[7:0] : Specifies the time when the VST voltage is raised to VCI.
vst_noverlap[1:0] : VST switching interval between different power supplies.
goa_vst_width[3:0] : The time interval during which the VST is maintained at the VGH voltage.
goa_vst_tchop[8:0] :Specifies which column the VST should be raised from.
goa_vst tglue[8:0] : Specifies the column from which the VST starts to pull low.
Restriction | Should set “FF=AS5" before configure this registers
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6.5.3. GOAVEND control(ABh~B8h)

Command Set VENDCTRL
Write/
omman efault
C d Read D7 D6 D5 D4 D3 D2 D1 DO Defaul
ea
ABh goa_vendl_shift start[10 00h
(1% Parameter) | pfulti- :8]
ABh w .
(2 p ) goa_vendl_shift start[7:0] 04h
" Parameter
ACh goa vendl shift end[10: 0h
(15t Parameter) Multi- 8]
ACh W .
(2m p ) goa_vendl shift end[7:0] 7Ch
"d Parameter
ADh goa_vend2 shift start[10 00h
(15t Parameter) Multi- :8]
ADh W
oa_vend2 shift start[7:
(P ) goa_vend2_shift [7:0] 04h
" Parameter
AEh goa vend2 shift end[10: ooh
arameter :
(1P ) Multi 8]
AEh w .
0a_ven shift _end|7:
(2P ) goa_vend2 shift end[7:0] 7Ch
" Parameter
AFh ) )
(1P ) all_gate hiz_period[3:0] 03h
St Parameter
AFh Multi-
(2 p ) W all _gate nov_period[5:0] 04h
" Parameter
AFh
(3 Parameter) all gate vci_period[7:0] 0Ah
BOh ]
(1P ) eclk_gndl period[7:0] 0Ah
st Parameter
BOh
(2P ) eclk_gnd2 period[7:0] 0Ah
nd Parameter Multi-
BOh w o
(3 p ) eclk vci_period[7:0] 0Ah
' Parameter
BOh eclk_noverlap[ 00h
(4™ Parameter) 1:0]
B3h Write vend gndl period[7:0] 0Ah
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B4h Write vend gnd2 period[7:0] 0Ah
B5h Write vend vci_period[7:0] 0Ah
goa_ v goa r
goa_ven | goa_ve goa_ve )
Bo6h vend noverlap[ | endl st shi | bw f
d tchop | nd tglu nd2 gl 06h
(1 Parameter) | Multi- 1:0] glass fi2 e | w_sel
[8] e[8] ass_sel
W sel n
B6h
vds_noverlap[3:0] eck noverlap[3:0] 00h
(2" Parameter)
B7h Write goa_vend_tchop[7:0] 44h
B8h Write goa vend tglue[7:0] 44h
goa_vendl shift start[10:0] : Specifies the row on which the VEND begins.
Note: Do not add or subtract with vbp, specify a row directly
o ats | w | 0 [ | 5 |
col_nt; | 0 | 1 | 3 | 4 | 5 | |115|un|111|11s|119| 0 | 1 | 3 | 4 | ; | |115|us|111|m|ns| ______ | 0 | 1 | 3 | 4 | 5 | |115|11s|111|11s|119|
T
—tglie——
» o . ]
shift, start TR it enk——y o
| H : H
goa vendl shift end[10:0] : Specifies the row on which the VEND ends.
goa_vend2 shift start[10:0] : Specifies the row on which the VEND begins.
goa_vend2_shift end[10:0] : Specifies the row on which the VEND ends.
all gate hiz period[3:0] : when all gate on , Specifies the time when the GOA voltage is raised to
Hiz
all _gate nov_period[5:0] : when all gate on , Specifies the time when the GOA voltage will be
pulled to Hiz after the VCI
Description all gate vci_period[7:0] :when all gate on , Specifies the time of GOA at VCI level

eclk_gndl period[7:0] : Specifies the time when the ECLK voltage is raised to GND.
eclk_gnd2 period[7:0] : Specifies the time when the ECLK voltage will fall back to GND.
eclk_vci_period[7:0] : Specifies the time when the ECLK voltage is raised to VCL.
eclk_noverlap[1:0] : ECLK switching interval between different power supplies.
vend_gndl_period[7:0] : Specifies the time when the VEND voltage is raised to GND.
vend_gnd2 period[7:0] : Specifies the time when the VEND voltage will fall back to GND.
vend_vci_period[7:0] : Specifies the time when the VEND voltage is raised to VCL.
goa_vend tchop[8:0]: Specifies which column the VEND should be raised from

goa_vend tglue[8:0]: Specifies the column from which the VEND starts to pull low.

vend noverlap[1:0] : VEND switching interval between different power supplies.

goa vendl glass sel : VEND1 Whether to reverse polarity

goa_vend2 glass sel: VEND2 Whether to reverse polarity

goa_rst_shift2 en : Whether to enable two pulses

bw_fw_sel : bw and fw voltage selection.

vds_noverlap[3:0]: Specifies the time of vds at Hiz level when state machine change from
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non-display to display
eck noverlap[3:0]: Specifies the time of eck at Hiz level when state machine change from

non-display to display

Restriction

Should set “FF=AS5" before configure this registers
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6.5.4. GOACLK control(B9h~D1h)

Command Set CLKCTRL
Write/
Command e D7 D6 D5 D4 D3 D2 D1 DO Default
ea
BOh Write goa_clkl_shift[7:0] 82h
BAh Write goa_clk2_shift[7:0] 81h
BBh Write goa_clk3 shift[7:0] 80h
BCh Write goa_clk4 shift[7:0] 01h
BDh Write goa_clk5_shift[7:0] 86h
BEh Write goa_clk6_shift[7:0] 85h
BFh Write goa_clk7 shift[7:0] 84h
COh Write goa_clk8 shift[7:0] 83h
Clh Write clk gndl period[7:0] 0Ah
C2h Write clk_gnd2 period[7:0] 0Ah
C3h Write clk_vei period[7:0] 0Ah
goa cl | goa cl " tapl 1
clk_noverlap[1:
C4h Write | k tcho | k tglu N 0] P goa_clk width[3:0] 03h
p[8] e[8]
C5h Write goa_clk tchop[7:0] 2Bh
C6h Write goa_clk tglue[7:0] 00h
C7h Write duty block[3:0] 00h
C8h
N goa_clkl switch[10:8] goa_clk2 switch[10:8] 22h
(1 Parameter) | w\ylti-
C8h w . .
(2 p ) goa_clk3 switch[10:8] goa_clk4 switch[10:8] 22h
"¢ Parameter
Co%h Write goa_clkl switch[7:0] 73h
CAh Write goa_clk2 switch[7:0] 74h
CBh Write goa_clk3 switch[7:0] 75h
CCh Write goa_clk4 switch[7:0] 76h
CDh ) )
. goa_clk5 switch[10:8] goa_clk6 switch[10:8] 22h
(1 Parameter) | wMylti-
CDh W . .
(2 p ) goa_clk7_switch[10:8] goa_clk8_switch[10:8] 22h
"¢ Parameter
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CEh Write goa_clk5 switch[7:0] 6Fh
CFh Write goa_clk6 switch[7:0] 70h
DOh Write goa_clk7 switch[7:0] 71h
D1h Write goa_clk8 switch[7:0] 72h
goa_clkl shift[7:0]~goa clk8 shift[7:0] : Specifies the row on which the CLK begins.
shift[7]=1, Shift = vbp — shift[6:0];
shift[7]=0, Shift = vbp + shift[6:0];
shift switch
teon_clk ! |
row_cnt X 0 X 1 X 2 X 3 X
DB 0NA00600080006060000060000000600,
goa_clk oo Width - -~ 4 |
+duty block - -~ duty block=l ”fﬂ ‘
D ipti !
escription Hchop :ﬂchwrlﬁ
+glue I
tghLFl
clk gndl period[7:0] : Specifies the time when the CLK voltage is raised to GND.
clk gnd2 period[7:0] : Specifies the time when the CLK voltage will fall back to GND.
clk_vei period[7:0] : Specifies the time when the CLK voltage is raised to VCI.
clk noverlap[1:0] : CLK switching interval between different power supplies.
goa_clk width[3:0] : The time interval during which the CLK is maintained at the VGH voltage.
goa_clk tchop[8:0] : Specifies which column the CLK should be raised from.
goa_clk tglue[8:0] : Specifies the column from which the CLK starts to pull low.
duty block[3:0] : Set the duty cycle of CLK signal.
goa_clkl switch[10:0]~goa_clk8 switch[10:0] : Set the CLK on which line to turn off.
Restriction Should set “FF=AS5" before configure this registers
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6.5.5. GOA RST control(D2h~D9%h)

Command Set RSTCTRL
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
D2h Write goa_rst_shift1[7:0] 8Eh
D3h
goa_rst_shift2[10:8] 02h
(1 Parameter) | Multi-
D3h W
goa_rst shift2[7:0] 75h
(2" Parameter)
D4h Write rst_gndl period[7:0] 0Ah
D5h Write rst_gnd2 period[7:0] 0Ah
D6h Write rst_vei_period[7:0] 0Ah
D7h rst_noverlap[1:0 )
. goa_rst width1[3:0] 04h
(1 Parameter) | pfylti- ]
D7h w ‘
goa_rst width2[7:0] 03h
(2" Parameter)
0a s | goa rs
D8h 808 808
t tcho | t tcho 00h
(1%t Parameter)
p1[8] | p2[8]
Multi-
D8h
W goa_rst_tchopl[7:0] 56h
(2" Parameter)
D8h
goa_rst_tchop2[7:0] 00h
(3" Parameter)
0a_rs | goa_rs
D%h £08 £08
t tglue | t tglue 00h
(1%t Parameter)
1[8] 28]
Multi-
D%h
w goa_rst_tgluel[7:0] 2Bh
(2" Parameter)
Do 1ue2[7:0] 7Fh
oa_rst_tglue2[7:
(3" Parameter) goa_Istig
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goa_rst_shift1[7:0] : Specifies the row on which the RST begins.
shift[7]=1, Shift = vbp — shift[6:0];
shift[7]=0, Shift = vbp + shift[6:0];

goa_rst_shift2[7:0] : Specifies the row on which the RST begins
Note: Do not add or subtract with vbp, specify a row directly

— i
I I
mat 6 | 1 | | 1l | | " | | " |
U)l}ﬂt: |111|11!|119| (] | 1 | 3 | [} | 5 | |1]5|116|117|11§|11!| | 0 | 1 | 3 | 4 | § | |115|115|117|1]B|119| | 0 | 1 | 3 | [} | 5 | |ll§|llﬁ|117|118|11!| | 0 | 1 | 3 | 4 | 5 | |115|llﬁ|117|118|l]9|
4, 4o,
s tle tle
mdl%vui H
Bl it petinpd pi O
sm4 s
i H

goa_rst_shift2[10:0] : Specifies the row on which the RST begins.

Description
rst_gndl period[7:0] : Specifies the time when the RST voltage is raised to GND.
rst_gnd2 period[7:0] : Specifies the time when the RST voltage will fall back to GND.
rst_vci_period[7:0] : Specifies the time when the RST voltage is raised to VCI.
rst_noverlap[1:0] : RST switching interval between different power supplies.
goa_rst width1[3:0] : The time interval during which the first pulse of the RST is maintained at
the VGH voltage.
goa_rst width2[7:0] : The time interval during which the second pulse of the the RST is
maintained at the VGH voltage.
goa_rst_tchop1[8:0] : Specifies which column the first pulse of the RST should be raised from.
goa_rst_tchop2[8:0] : Specifies which column the second pulse of the RST should be raised from.
goa_rst_tgluel[8:0] : Specifies the column from which the first pulse of the RST starts to pull
low.
goa_rst_tglue2[8:0] : Specifies the column from which the second pulse of the RST starts to pull
low.

Restriction Should set “FF=AS5" before configure this registers
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6.5.6. Read ID1(DAh)

Command Set RDID1
Write/
Command D7 D6 DS D4 D3 D2 D1 DO Default
Read
Parameter Read sys_id1[7:0] 30h
Description | sys_id1[7:0]:LCD module/driver ID.
Restriction -
6.5.7. Read ID2(DBh)
Command Set RDID2
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
Parameter Read sys_id2[7:0] 07h
Description | sys id2[7:0] : LCD module/driver ID.
Restriction -
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6.5.8. Read ID3(DCh)

Command Set RDID3
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
Parameter Read sys_id3[7:0] 01h

Description | sys_id3[7:0] : LCD module/driver ID.

Restriction -

6.5.9. Write ID1(DDh)

Command Set WRID1
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
Parameter Write sys_id1[7:0] 30h

Description | sys_id1[7:0] : Set the LCD module/driverid]l through the interface.

Restriction Should set “FF=AS5" before configure this registers

6.5.10. Write ID2(DEh)

Command Set WRID2
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
Parameter Write sys_id2[7:0] 07h

Description | sys_id2[7:0] : Set the LCD module/driverid2 through the interface.

Restriction Should set “FF=AS5" before configure this registers

6.5.11. Write ID3(DFh)

Command Set WRID3
Write/
Command D7 D6 DS D4 D3 D2 D1 DO Default
Read
Parameter Write sys_id3[7:0] 01h

Description | sys_id3[7:0] : Set the LCD module/driverid3 through the interface.

Restriction | Should set “FF=AS5" before configure this registers
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6.6. Description of Private Registers Command 4

6.6.1. Source control(EOh~F2h)

Command Set SOUCTRL
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
srcpop | srcpop | srcnop | srcnop | fr pre | fr pre
1d_start | 1d_end
EOh Write 8] 8] enst| ene | enst| en e | c start | ¢ end] 00h
art[8] | nd[8] | art[8] | nd[8] [8] 8]
Elh
1d_start[7:0] 03h
(1%t Parameter) Multi-
Elh W
sd_bias_adj[3:0] 0Ah
(2"d Parameter)
E2h Write 1d_end[7:0] 04h
E3h Write srcpop_en_start[7:0] 01h
E4h Write srcpop_en_end[7:0] 14h
ESh Write srcnop_en_start[7:0] 01h
E6h Write srcnop_en_end[7:0] 15h
E7h Write fr_prec_start[7:0] 16h
E8h Write fr_prec_end[7:0] 2%h
odd e | fr sd | fr sd
) pol ini | ofc ct | ofc in pol ct
ESh Write | pol ctrl ven ct | en_sta | en_en 20h
t rl it 12
1l rt[8] d[8]
EAh Write fr sd_en_start[7:0] 2Bh
EBh Write fr sd_en_end[7:0] Clh
be pre | be pre be sd | be sd
pol_sw
ECh Write itch8] ¢ start[ | c_end[ chopper_sel[2:0] _en st | en e 00h
1tc
8] 8] art[8] | nd[8]
EDh Write be prec_start[7:0] 07h
EEh Write be prec_end[7:0] 1Bh
EFh Write be sd en_start[7:0] 1Dh
FOh Write be sd en_end[7:0] Clh
Flh Write pol switch[7:0] 14h
source
sd n e ofc_ph norma
F2h _prech usr_re
n_opti ase_sy 1 blac pts 68h
(1%t Parameter) arge d v
on c k
Multi- isable
F2h W
fr sd n_en_start[7:0] 1Bh
(2" Parameter)
F2h
be sd n_en_start[7:0] 0Bh

(3" Parameter)
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F2h

(4™ Parameter)

precharge gray[5:0]

20h

Description

1d_start[8:0] : Sets the starting column of the 1d signal.

wne LTI LU U LU U e
bs J_l |_|

pd_en

SI_en

sd_bias en

1 ﬁ:»i_r—ld,end
R [
srepop_en_start j—r—srcpop_en_end

srcpop_en

srenop_en_start j—r—srcnop,en,end

srenop_en : T :

fr Jrec,start—bl_r—fr - prec_end be Aprec,stan—bi_r—he » prec_end
e - - -

fr_sd_en_start i fr_sd en_end i be sd en end
sden I(—be_sd_en_start f } Sd_en ¢

o [ [
PR I A O I Y
shift din (oYX X)X Xr) s X)) VO 000000000
clr8_en

pol J I_

ofc

sd_dir
1d_end[8:0] : Sets the end column of the 1d signal
srcpop_en_start[8:0] : Sets the starting column of the srcpop signal
srcpop_en_end[8:0] : Sets the end column of the srcpop signal
srcnop_en_start[8:0] : Sets the starting column of the srcnop signal
srcnop_en_end[8:0] : Sets the end column of the srcnop signal
fr prec_start[8:0] : Sets the starting column of the first half of the prec signal
fr prec_end[8:0] : Sets the end column of the first half of the prec signal
sd_bias_adj[3:0] : Sets the ajustment value of sd_bias

pol ctrl/pol_ctrl2 : Dot inversion and column Inversion selection

pol ctrl pol ctrl2 POL inversion
0 0 POL column inversion
0 1 POL 1 dot inversion
1 0 POL 2 dot inversion
1 1 POL 4 dot inversion

pol init :Set the initial value of the pol signal.
ofc_ctrl : ofc signal enable.
ofc_init :Set the initial value of the ofc signal.

odd_even_ctrl : Selection of glass connection.
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fr sd_en_start[8:0] : Sets the starting column of the first half of the sd_en signal.
fr sd_en_start[8:0] : Sets the starting column of the first half of the sd_en signal.
pol switch[8:0] : Set the POL signal conversion location.

be_prec_start[8:0] : Sets the starting column of the last half row of the prec signal.
be_prec_end[8:0] : Sets the end column of the last half row prec signal.
chopper_sel[2:0] : Select the mode of ofc signal.

chopper_sel[2:0] chopper mode
000 2 frames
001 2 frames + 1 line
010 2 frames + 2 line
011 2 frames + 4 line
100 always Low
101 always High

others 2 frames
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be _sd en_start[8:0] : Sets the starting column of the last half row of the sd_en signal.
be sd en_end[8:0] : Sets the end column of the last half row sd_en signal.
sd_n_en_option : The option of the sd_n_en’s rising edge
“0” : Align with sd_p _en
“1” : The rising edge of sd_n_en is configured independently
source_precharge disable : Whether to disable the precharge function during frame inversion
“0” : enable the precharge function during frame inversion
“1”: disable the precharge function during frame inversion
ofc_phase_syc : The option of phase relation between p_ofc and n_ofc
“0” : Same phase
“1” : Inverting phase
usr_rev : Whether to reverse the display data by bit
“0” : no reverse the display data by bit
“1” : reverse the display data by bit
normal black :Select whether the screen is always white or always black.
pts : Determine source output in a non-display area in the partial display mode.
fr sd n en_start[8:0] : Sets the starting column of the last half row of the sd_n_en signal.
be sd n_en_start[8:0] : Sets the end column of the last half row of the sd_n_en signal.
precharge gray[5:0] : The precharge grayscale value when enable the precharge function during

frame inversion

Restriction

Should set “FF=AS5" before configure this registers
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6.6.2. CP test 1(F4h)

Command Set CPTEST1
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
clear
Parameter Write 00h
cmd
clear_cmd : enable signal for writing all pixels data through registers, and display by cmd F5h
Description “0” : disable
“1” : enable
Restriction Should set “FF=AS5" before configure this registers

6.6.3. CP test 2(F5h)

Command Set CPTEST2
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default

Read

15t Parameter clear_dat r[5:0] 00h
Multi-

2" Parameter W clear dat g[5:0] 00h

34 Parameter clear_dat b[5:0] 00h

clear_dat r[5:0] : red subpixel data setting
Description | clear dat g[5:0] : green subpixel data setting

clear_dat b[5:0] : blue subpixel data setting

Restriction Should set “FF=AS5" before configure this registers
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6.6.4. FSM Control(FO9h)

Command Set FSMCTRL
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
clear_ ) )
poff x | disp b | wait d
2fram
Parameter Write ) 1 on dis | 1k Ivd | isp di 12h
¢ disa
able _en sable
ble
clear 2frame disable: The number of frames cleared when the state machine is CLEAR
“0” : Fix two frames and exit CLEAR
“1” : The command is displayed until the power-off command is executed
poff xon_disable: all gate on enable signal
“0” : all gate on is enabled when GOA is powerd off normally
“1” : all gate on is disabled when GOA is powerd off normally
Description | disp_blk Ivd en: Whether to enable the LVD monitor function when the state machine is
DISP_BLK
“0” : Disable the function
“1” : Enable the function
wait_disp_disable: Whether to disable the wait_disp state
“0” : Enable
“1”: disable
Restriction | Should set “FF=AS5" before configure this registers
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6.6.5. Pad control (FBh)

Command Set PADCTRL
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
atest_ e | osc_te
Parameter Write 00h
n st oe
atest_en : Whether to enable the osc_clk dichotomal signal.
Description .
osc_test_oe :osc div test output enable.
Restriction Should set “FF=AS5" before configure this registers
6.6.6. RDSTATE(FCh)
Command Set RDSTATE
Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
Parameter Read cur_state[2:0] /
Description | cur_state[2:0] : Gets the current state information of the state machine.
Restriction -
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6.6.7. Read power status(FDh)

Command Set

RD_PWR_STATUS

Write/
Command D7 D6 D5 D4 D3 D2 D1 DO Default
Read
gam e | vref e | vdds | gam r
15 Parameter /
Multi- n n en ef en
R vgh e | ddvdl | ddvdh
2" Parameter vgl en /
n _en _en
Description | Reading this address will fetch internal power information.

Restriction
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7. OTP Programming Flow

(

OTP Program Flow

|

[ Connect VPP pad =825V |

IC Power On Reset

Wait at least 20ms
For otp_loading and BIST
finish

!

wr_reg(11);
wr_reg(FF_AS);
To pump_on state

I

Wait at least 65ms
To wait_disp state

Aut

tic burning:

Y

wr_reg (FE__ {Addr, Data} );
(Addr is First byte, Data is Second byte)
To auto write OTP

| WAIT at least 400us |

1 burning:

wr_reg(4A_04);
5

wr_reg(4A_06);

/lpprog=1
//delay 50ns
/Ivpp=1

wr_reg(4B_addr);
wr_reg(4C_data);

/laddress 8bit
//data_in 8bit

#50;

wr_reg(4A_16); /lpwe =1

#325_000; //300~350us

wr_reg(4A_06); /lpwe =0

Continue Writing OTP ?
NO
NO

wr_reg(4A_04); /Ivpp=0
DisConnect VPP pad #50;

wr_reg(4A_00); /Ipprog =0

#20_000; /120us

DisConnect VPP pad
Y
OTP Program Finish
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8. Electrical Characteristics

8.1. Absolute Maximum Ratings

The absolute maximum rating is listed on following table. When NV3007 is

used out of the absolute maximum ratings, NV3007 may be permanently damaged.

To use NV3007 within the following electrical characteristics limitation is strongly

recommended for normal operation. If these electrical characteristic conditions are

exceeded during normal operation, NV3007 will malfunction and cause poor

reliability.
Item Symbol Unit Value

Supply voltage VCI A" -0.3~+4.6
Supply voltage(Logic) I0vVCC v -0.3~+4.6
Supply voltage(Digital) DVDD v -0.3~+2.0
Driver supply voltage VGH-VGL v -0.3~+32.0
Logic input voltage range VIN A" -0.3~I0VCC+0.3
Logic output voltage range VO v -0.3~I0VCC+0.3
Operation temperature Topr °C -35~+85
Storage temperature Tstg °C -40~+100

Note: If the absolute maximum rating of even is one of the above parameters is exceeded even
. fo R .

momentarily, the quality of the product may be degraded. Absolute maximum ratings, therefore specify

the values exceeding which the product may be physically damaged. Be sure to use the product within

the range of the absolute maximum ratings.

Figure 8-1

Absolute Maximum Ratings

EHgEE MR T B E R A

156




NV3007-168RGB x428 dot, 262k-colorTFT LCD Single-Chip Driver

8.2. DC Characteristics

General DC Characteristics

Item | Symbol | Unit | Condition Min. | Typ. | Max. | Note
Power and Operation Voltage
Analog .
i VCI \Y4 Operating voltage 2.8 33 3.6 Note2
Operating Voltage
Logic
: I0VCC \Y I/O supply voltage 1.8 33 3.6 Note2
Operating Voltage
Digital ..
. DVDD A% Digital supply voltage - 1.55 - Note2
Operating voltage
Gate Driver u |
High Voltage VG \Y% - 12.0 - 5.5 Note3
Gate Driver VGL v s Note3
Low Voltage ) 9.0 i o ote
Driver Supply
- \Y% [VGH-VGL| 21 - 28 Note3
Voltage
Input and Output
Logic High Level Input VIH v 0.7* oVee Notel 2.3
Voltage ) 10vVCC B otel,2,
Logic Low Level Input VIL v IGND 0.3* Notel 2.3
Voltage - " | 1ovee otel,2,
Fosic High Level VOH \% I0L=-1.0mA 0.8 10VCC Notel,2,3
=1. - t
Output Voltage I0vVCC orehs
i 0.2*
Logic Low Level Output VoL v I0L=1.0mA IGND | - Notel 2,3
Voltage IovCC
Logic High Level Input 1 uA ) ) i | Notel 2.3
Current T
Logic Low Level Input
1IL uA - -1 - - Notel,2,3
Current
Logic Input Leakage VIN=IOVCC
ILEA uA -0.1 - +0.1 Notel,2,3
Current or IGND
Source Driver
Source Output Range Vsout \% - GVCL - GVDD Note4
Output Offset Voltage Voffset| mV - - - 35 Note5

Figure 8-2 General DC Characteristics
Note 1: IOVCC=1.8 to 3.6V, VCI=2.8 to 3.6V, GND=IGND=0V, Ta=-30t0 85 T
Note?2: Please supply digital IOVCC voltage equal or less than analog VCI voltage.
Note3: CSX, D/CX, RESX, SDA, SDA2, SDA3, SCL, IM1,IM0, and Test pins.
Noted: When the measurements are performed with LCD module. Measurement Points are like Note3.

Note5: The Max. Value is between measured point of source output and gamma setting value.
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8.3. AC Characteristics

8.3.1. Display Serial Interface Timing Characteristics (3-line SPI system)

~ o tebw tehw
tess N tesh <
>
Ccsx 1\_
-& tscyew fseyer o tsec,d
lglslw tsir >
X /
é SCL \ -/
S e shw tshr
> tr
‘M ) tsdh o
< »>
SD A(Input) >< ><
(Hosst)
.
(t.@.‘:’ <« foh >
.;Zj SD A(Outpu f) Hi-Z 7 R
8 (Driver) \ | —_

Figure§8-3-1 3-line serial Interface Timing Characteristics

Signal Symbol Parameter min max Unit
tscycw Serial Clock Cycle (Write) 10 - ns
tshw SCL "H" Pulse Width (Write) 5 - ns
SCL tslw SCL "L" Pulse Width (Write) 5 - s
tscycr Serial Clock Cycle (Read) 150 - ns
tshr SCL "H" Pulse Width (Read) 60 - ns
tslr SCL "L" Pulse Width (Read) 60 - ns
SDA tsds Data setup time (Write) 5 - ns
(Input) tsdh Data hold time (Write) 5 - ns
(OSIEQH) tacc Access time (Read) 10 50 ns
tsce SCL-CSX Time 65 - ns
CSX tchw CSX "H" Pulse Width 40 - ns
fess CSX-SCL Time - - =
tcsh 15 - ns

Note: Ta =25 °C

, [OVCC= 1.8V~3.6V, VCI=2.8V~3.6V, GND=IGND=0V

Table 8-3-1

3-line serial Interface Characteristics
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8.3.2. Display Serial Interface Timing Characteristics (4-line SPI system)

CSX —mmm\
<
<

D/CX
tas < tah >

g twe/tre -
< >

< twrl/trdl > ! twrh/trdh !

tcss tcsh

\ 4
Y

A

A
Y

SCL
tds tdh
|4—) >
SDA (Input) )d
4tacc> < tod >

SDA (Output)

Figure 8-3-2  4-line serial Interface Timing Characteristics

Signal Symbol Parameter min | max | Unit
tess Chip select time (Write) 15 - ns
CSX - -
tcsh Chip select hold time (Read) 15 - ns
twe Serial Clock Cycle (Write) 10 - ns
twrh SCL "H" Pulse Width (Write) 5 - ns
twrl SCL "L" Pulse Width (Write) 5 - ns
SCL
trc Serial Clock Cycle (Read) 150 - ns
trdh SCL "H" Pulse Width (Read) 60 - ns
trdl SCL "L" Pulse Width (Read) 60 - ns
tas D/CX setup time 5 - ns
D/CX
tah D/CX hold time (Write/Read) 5 - ns
SDA tds Data setup time (Write) 10 - ns
(Input) tdh Data hold time (Write) 10 - ns
SDA
(Output) tacc Access time (Read) 10 50 ns

Note: Ta =25 °C, IOVCC= 1.8V~3.6V, VCI=2.8V~3.6V, GND=IGND=0V

Table 8-3-2  4-line serial Interface Characteristics
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8.3.3. Display Serial Interface Timing Characteristics (4-line QSPI system)

Lehw tehw

CSX

g

tesh

seyew tscycl’J Lsee

SCL | tohw t
‘M’/ tohw Lshr
tf _—_4—5 tr
tsds 15
SDA(Input)
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Figure 8-3-3  4-line QSPI Interface Timing Characteristics

Signal Symbol Parameter min max Unit

tscycw Serial Clock Cycle (Write) 19 - ns
tshw SCL "H" Pulse Width (Write) 9.5 - ns
tslw SCL "L" Pulse Width (Write) 9.5 - ns

SCL
tscycr Serial Clock Cycle (Read) 150 - ns
tshr SCL "H" Pulse Width (Read) 60 - ns
tslr SCL "L" Pulse Width (Read) 60 - ns
SDA tsds Data setup time (Write) 9.5 - ns
(Input) tsdh | Data hold time (Write) 95 | - ns
tsds Data setup time (Write) 9.5 - ns

DCX
tsdh Data hold time (Write) 9.5 - ns
tsds Data setup time (Write) 9.5 - ns

SDA2
tsdh Data hold time (Write) 9.5 - ns
tsds Data setup time (Write) 9.5 - ns

SDA3
tsdh Data hold time (Write) 9.5 - ns
SDA tacc Access time (Read) 10 50 ns

(Output)

tsce SCL-CSX Time 65 - ns
CSX tchw CSX "H" Pulse Width 10 - ns
€85 CSX-SCL Time 3L - =
tcsh 33 - ns

Note: Ta =25 °C, IOVCC= 1.8V~3.6V, VCI=2.8V~3.6V, GND=IGND=0V
Table 8-3-3  4-line QSPI Interface Characteristics
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