DATA SHEET

NEC / MOS INTEGRATED CIRCUIT
1 PD161704A

1-CHIP DRIVER FOR 240 RGB x 320 DOT TFT-LCD WITH RAM

DESCRIPTION

The £ PD161704A is a TFT-LCD 1-chip driver that includes display RAM.

This driver has 720-source outputs, 322-gate outputs (including 2-dummy outputs), a display RAM capacity of 1,382,400
bits (240 pixels x 18 bits x 320 lines) and can provide a 262,144-color display.

FEATURES
e TFT-LCD 1-chip driver with on-chip display RAM
e Logic power supply voltage: 2.3 V (Using internal regulator circuit)
e CPU/RGB interface voltage: 1.65t0 3.3V
e Driver power supply voltage: 3.4t0 5.5V
¢ Display RAM: 240 x 18 x 320 bits
e Driver outputs: 720 outputs (Source), 322 outputs (Gate, including 2 dummy)
e CPU interface: Three types of interfaces selectable
- 6-/16-/18-bit RGB interface (Through mode, capture mode)
- i80/M68 parallel interface (Selectable from 8-/16-/18-bit)
- 16-/18-bit serial interface (No reading in serial interface mode)
e Colors: 262,144 colors/pixel
e On-chip timing generator

¢ On-chip oscillator

ORDERING INFORMATION

Part Number Package
1 PD161704AP Chip

Remark Purchasing the above chip entails the exchange of documents such as a separate memorandum on

product quality, so please contact one of our sales representatives.

The information in this document is subject to change without notice. Before using this document, please
confirm that this is the latest version.

Not all products and/or types are available in every country. Please check with an NEC Electronics
sales representative for availability and additional information.

Document No. S17583EJ2V0DS00 (2nd edition) . . 2005
Date Published March 2006 NS CP(K) The mark <R> shows major revised points. © NEC Electronics Corporation

Printed in Japan The revised points can be easily searched by copying an "<R>" in the PDF file and specifying it in the "Find what:" field.
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1. BLOCK DIAGRAM
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Remark /xxx indicates active low signal.
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2. PIN CONFIGURATION (Pad Layout)

Chip size: 24.25 x 2.17 mm?
Output bump size (Type A): 25 x 104 um*

Input bump size (Type B): 40 x 125 um®

Alignment mark (Mark center, unit: um)

X Y

M (Cross) -11675.0 —950.0
M (Cross) 11675.0 -950.0
M (Circle) 11949.5 960.0
M (Circle) -11949.5 960.0

1337 397

Dummy Dummy Dummy Dummy Dummy Dummy
25um 55 um 55 um g I 55 um 55 um

= €

£f )2 @I 2 = 0)
0 umm 70 uim m m 8 m §

1338 | =
1} AM (Circle) : (X, Y) = (-11949.5, 960.(\){) s
“_|__|_ AM (Circle) : (X, Y) = (11949.5, 960.0) _|__|=>
73.0 um t:l' X t:l' 73.0 um

73.0 um C =
! -|__|' AM (Cross) : (X, Y) = (-11675.0, -950.0), all ::\c;w uEn 1059+ (X, ¥) = (11675.0, ~950.0) all 30 ‘|__|' 73.0um
T £
— : (=]
1406) 11 405um H 1o @{m ‘|‘| c |‘|‘ |‘|‘| . . -
=
ol ¥ 4|
5 90 um H:U40um _’Tlg Ll_ LI_I % 90 um
Dummy VCL VGL Dummy
1 2 326 327 906 um
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Table 2-1. Pad Coordinate (1/8)

[PADTYPE: BUMP SIZE X = 40 um, Y = 125 um IPADTYPE: SIZE X'=25 um, Y =104 um |PADTYPE: BUMP SIZE X = 25 um, Y = 104 um
[PAD pitch 70 um BUMP um pitch tartan um pitch tartan
PAD No| PAD NAME | TYPE | X [um] Y um] PAD N0 PAD NAME | BUMP XTarm] Vo] PAD No.| PAD NAME | BUMP XTam] \40D)

- Alignment Mar - -11(25.0 -950.0 328|Dummy A 12000.0 -939.0 865|Y361 A 50.0 960.0
1|Dummy B -11550.0 -949.5 329|Dummy A 11861.0 -914.0 866)Y362 A 25.0 821.0
2|VCL B -11480.0 -949.5 330|Dummy A 12000.0 -889.0 867]|Y363 A 0.0 960.0
3]VCL B -11410.0 -949.5 331|Dummy A 11861.0 -864.0 868|Y364 A -25.0 821.0
4{VCL B -11340.0 -949.5 332|Dummy A 12000.0 -839.0 869|Y365 A -50.0 960.0
5|VCL B -11270.0 -949.5 333]|Dummy A 11861.0 -814.0 870]Y366 A -75.0 821.0
6|C31- B -11200.0 -949.5 334|Dummy A 12000.0 -789.0 871]Y367 A -100.0 960.0
7|C31- B -11130.0 -949.5 335|G161 A 11861.0 -764.0 872|Y368 A -125.0 821.0
8|C31- B -11060.0 -949.5 336|G162 A 2000.0 -739.0 73|Y369 A -150.0 960.0
9|C31- B -10990.0 -949.5 337|G163 A 1861.0 -714.0 74|Y370 A -175.0 821.0

10]{C31+ B -10920.0 -949.5 338|G164 A 2000.0 -689.0 875|Y371 A -200.0 960.0
11]C31+ B -10850.0 -949.5 339|G165 A 11861.0 -664.0 876|Y372 A -225.0 821.0
12|C31+ B -10780.0 -949.5 340]G166 A 12000.0 -639.0 877|Y373 A -250.0 960.0
13|C31+ B -10710.0 -949.5 341|G167 A 11861.0 -614.0 878|Y374 A -275.0 821.0
14|C12- B -10640.0 -949.5 342|G168 A 12000.0 -589.0 879|Y375 A -300.0 960.0
15]C12- B -10570.0 -949.5 343|G169 A 11861.0 -564.0 880|Y376 A -325.0 821.0
16|C12- B -10500.0 -949.5 344|G170 A 12000.0 -539.0 881|Y377 A -350.0 960.0
17|C12- B -10430.0 -949.5 345|G171 A 11861.0 -514.0 882|Y378 A -375.0 821.0
18]C12- B -10360.0 -949.5 346|G172 A 12000.0 -489.0 883|Y379 A -400.0 960.0
19|C12- B -10290.0 -949.5 347|G173 A 11861.0 -464.0 884]Y380 A -425.0 821.0
20|C12+ B -10220.0 -949.5 348|G174 A 12000.0 -439.0 885]Y381 A -450.0 960.0
21|C12+ B -10150.0 -949.5 349|G175 A 11861.0 -414.0 886|Y382 A -475.0 821.0
22|C12+ B -10080.0 -949.5 350]G176 A 12000.0 -389.0 887]Y383 A -500.0 960.0
23|C12+ B -10010.0 -949.5 351|G177 A 11861.0 -364.0 888|Y384 A -525.0 821.0
24|C12+ B -9940.0 -949.5 352|G178 A 12000.0 -339.0 889|Y385 A -550.0 960.0
25|C12+ B -9870.0 -949.5 353|G179 A 11861.0 -314.0 890|Y386 A -575.0 821.0
26|C11- B -9800.0 -949.5 354|G180 A 12000.0 -289.0 891]Y387 A -600.0 960.0
27|C11- B -9730.0 -949.5 355|G181 A 11861.0 -264.0 892|Y388 A -625.0 821.0
28|C11- B -9660.0 -949.5 356|G182 A 12000.0 -239.0 893|Y389 A -650.0 960.0
29|C11- B -9590.0 -949.5 357]G183 A 11861.0 -214.0 894]Y390 A -675.0 821.0
30|C11- B -9520.0 -949.5 358|G184 A 2000.0 -189.0 95|Y391 A -700.0 960.0
31|C11- B -9450.0 -949.5 359|G185 A 1861.0 -164.0 96|Y392 A -725.0 821.0
32|C11+ B -9380.0 -949.5 360]G186 A 2000.0 -139.0 97[Y393 A -750.0 960.0
33|C11+ B -9310.0 -949.5 361|G187 A 861.0 -114.0 898|Y394 A -775.0 821.0
34|C11+ B -9240.0 -949.5 362|G188 A 2000.0 -89.0 899[Y395 A -800.0 960.0
35|C11+ B -9170.0 -949.5 363|G189 A 861.0 -64.0 900{Y396 A -825.0 821.0
36|C11+ B -9100.0 -949.5 364]G190 A 2000.0 -39.0 901{Y397 A -850.0 960.0
37|C11+ B -9030.0 -949.5 365|G191 A 1861.0 -14.0 902[Y398 A -875.0 821.0
38|vDD2 B -8960.0 -949.5 366|G192 A 2000.0 11.0 903|Y399 A -900.0 960.0
39|vDD2 B -8890.0 -949.5 367]G193 A 11861.0 36.0 904]Y400 A -925.0 821.0
40|vVDD2 B -8820.0 -949.5 368|G194 A 12000.0 61.0 905]Y401 A -950.0 960.0
41|vVDD2 B -8750.0 -949.5 369|G195 A 11861.0 86.0 906]Y402 A -975.0 821.0
42|VDD2 B -8680.0 -949.5 370)G196 A 12000.0 111.0 907]Y403 A -1000.0 960.0
43|VDD2 B -8610.0 -949.5 371|G197 A 11861.0 136.0 908)Y404 A -1025.0 821.0
44|VDD2 B -8540.0 -949.5 372|G198 A 12000.0 161.0 909|Y405 A -1050.0 960.0
45|VDD2 B -8470.0 -949.5 373]1G199 A 11861.0 186.0 910]Y406 A -1075.0 821.0
46|VDD2 B -8400.0 -949.5 374]G200 A 12000.0 211.0 911]Y407 A -1100.0 960.0
47|]vVDD2 B -8330.0 -949.5 375|G201 A 11861.0 236.0 912|Y408 A -1125.0 821.0
48| TVREFR B -8260.0 -949.5 376]G202 A 12000.0 261.0 913|Y409 A -1150.0 960.0
49|VGM B -8190.0 -949.5 377]G203 A 11861.0 286.0 914]Y410 A -1175.0 821.0
50|VGM B -8120.0 -949.5 378|G204 A 12000.0 311.0 915|Y411 A -1200.0 960.0
51|VGM B -8050.0 -949.5 379|G205 A 11861.0 336.0 916|Y412 A -1225.0 821.0
52|VG B -7980.0 -949.5 380]G206 A 2000.0 361.0 917]Y413 A -1250.0 960.0
53|VG B -7910.0 -949.5 381]G207 A 1861.0 386.0 918|Y414 A -1275.0 821.0
54|VG B -7840.0 -949.5 382|G208 A 2000.0 411.0 919|Y415 A -1300.0 960.0
55|VS B -7770.0 -949.5 383]G209 A 11861.0 436.0 920|Y416 A -1325.0 821.0
56|VS B -7700.0 -949.5 384|G210 A 12000.0 461.0 921[Y417 A -1350.0 960.0
57|VS B -7630.0 -949.5 385|G211 A 11861.0 486.0 922[Y418 A -1375.0 821.0
58|VS B -7560.0 -949.5 386|G212 A 12000.0 511.0 923[Y419 A -1400.0 960.0
59|VS B -7490.0 -949.5 387]G213 A 11861.0 536.0 924[Y420 A -1425.0 821.0
60|VS B -7420.0 -949.5 388|G214 A 12000.0 561.0 925]Y421 A -1450.0 960.0
61|VR B -7350.0 -949.5 389|G215 A 11861.0 586.0 926|Y422 A -1475.0 821.0
62|VR B -7280.0 -949.5 390|G216 A 12000.0 611.0 927{Y423 A -1500.0 960.0
63|VR B -7210.0 -949.5 391|G217 A 11861.0 636.0 928[Yv424 A -1525.0 821.0
64|VR B -7140.0 -949.5 392|G218 A 12000.0 661.0 929[Y425 A -1550.0 960.0
65[VR B -7070.0 -949.5 393]G219 A 11861.0 686.0 930|Y426 A -1575.0 821.0
66|VCOMM B -7000.0 -949.5 394|G220 A 12000.0 711.0 931|427 A -1600.0 960.0

6 Data Sheet S17583EJ2V0ODS



NEC

4PD161704A

Table 2-1. Pad Coordinate (2/8)

ZE X =25um, Y =104 um

ZE X =25 um, Y = 104 um

PADTYPE: BUMP SIZE X = 40 um, Y = 125 um mPADTYPE: T m

[PAD pitch 70 um BUMP um pitch tartan um pitch tartan
PAD No| PAD NAME | TYPE | X [um] Y Tum] PAD No.| PAD NAME | BUMP X Tam] YTum] PAD No] PAD NAME | BUMP Tam] Yiuml |
67| VCOMM B -6930.0 9495 395|Dummy A 11861.0 736.0 932] Y428 A -1625.0 821.0
68[VCOMM B -6860.0 -949.5 396/ Dummy A 12000.0 761.0 933]Y429 A -1650.0 960.0
69[VCOMM B -6790.0 -949.5 397[Dummy A 12039.5 960.0 934]Y430 A -1675.0 821.0
70[VCOMM B -6720.0 -949.5 - |Alignment Mar] - 11949.5 960.0 935]Y431 A -1700.0 960.0
71|[VCOMM B -6650.0 9495 398[Dummy A 11859.5 960.0 936]Y432 A 1725.0 821.0
72|[vCOMM B -6580.0 -949.5 399|Dummy A 11700.0 960.0 937]v433 A -1750.0 960.0
73|[vCOMM B -6510.0 -949.5 400[Dummy A 11675.0 821.0 938|434 A -1775.0 821.0
74[Dumm B -6440.0 949.5 401]G221 A 11650.0 960.0 939]Y435 A -1800.0 960.0
75|[VCOMINM B -6370.0 9495 402|G222 A 11625.0 821.0 940|436 A 1825.0 821.0
76|VCOMHM B -6300.0 9495 403|G223 A 11600.0 960.0 941|Y437 A -1850.0 960.0
77|[VCOMHM B -6230.0 -949.5 404|G224 A 11575.0 821.0 942|Y438 A -1875.0 821.0
78| VCOMHM B -6160.0 9495 405|G225 A 11550.0 960.0 943|439 A -1900.0 960.0
79|VCOMHM B -6090.0 9495 406|G226 A 11525.0 821.0 944|Y440 A 1925.0 821.0
80[VCOMHM B -6020.0 -949.5 407|G227 A 11500.0 960.0 945|v441 A -1950.0 960.0
81[Dumm B -5950.0 -949.5 408[G228 A 11475.0 821.0 946|Y442 A -1975.0 821.0
2[Dumm B -5880.0 949.5 409|G229 A 450.0 960.0 947|Y443 A -2000.0 960.0
3[Dumm B -5810.0 -949.5 410]G230 A 425.0 821.0 048] Y444 A -2025.0 821.0
84[Dumm B -5740.0 -949.5 411]G231 A 400.0 960.0 949]Y445 A -2050.0 960.0
85[Dummy’ B -5670.0 9495 412|G232 A 11375.0 821.0 950] Y446 A -2075.0 821.0
86[Dumm B -5600.0 949.5 413|G233 A 11350.0 960.0 951]Y447 A -2100.0 960.0
87|[VCOMLM B -5530.0 -949.5 414|G234 A 11325.0 821.0 952| Y448 A -2125.0 821.0
88|VCOMLM B -5460.0 9495 415|G235 A 11300.0 960.0 953|449 A -2150.0 960.0
89|VCOMLM B -5390.0 -949.5 416G236 A 11275.0 821.0 954|450 A -2175.0 821.0
90[VCOMLM B -5320.0 -949.5 417|G237 A 11250.0 960.0 955|Y451 A -2200.0 960.0
91|[VCOMLM B -5250.0 9495 418|G238 A 11225.0 821.0 956]Y452 A -2225.0 821.0
92[Dumm B -5180.0 -949.5 419|G239 A 11200.0 960.0 957]Y453 A -2250.0 960.0
93[Dumm B -5110.0 -949.5 420]G240 A 11175.0 821.0 958| Y454 A -2275.0 821.0
94[Dumm B -5040.0 9495 421|G241 A 11150.0 960.0 959|Y455 A -2300.0 960.0
95[Dumm B -4970.0 9495 422|G242 A 11125.0 821.0 960] Y456 A -2325.0 821.0
96/Dumm B -4900.0 -949.5 423|G243 A 11100.0 960.0 961|457 A -2350.0 960.0
97[Dumm B ~4830.0 9495 424|G244 A 11075.0 821.0 962| Y458 A -2375.0 821.0
98[Dumm B ~4760.0 9495 425|G245 A 11050.0 960.0 963] Y459 A -2400.0 960.0
99[Dumm B -4690.0 -949.5 426|G246 A 11025.0 821.0 964]Y460 A -2425.0 821.0
100]VSS B ~4620.0 9495 427|G247 A 11000.0 960.0 965|Y461 A -2450.0 960.0
101]VSS B -4550.0 9495 428|G248 A 10975.0 821.0 966]Y462 A 2475.0 821.0
102|VSS B -4480.0 -949.5 429|G249 A 10950.0 960.0 967]Y463 A -2500.0 960.0
103|VSS B -4410.0 -949.5 430]G250 A 10925.0 821.0 968| Y464 A -2525.0 821.0
04|VSS B -4340.0 9495 431|G251 A 0900.0 960.0 969] Y465 A -2550.0 960.0
05]VSS B -4270.0 -949.5 432|G252 A 0875.0 821.0 970] Y466 A -2575.0 821.0
06]VSS B -4200.0 -949.5 433|G253 A 0850.0 960.0 971|467 A -2600.0 960.0
07]VSS B ~4130.0 9495 434|G254 A 0825.0 821.0 972|468 A -2625.0 821.0
08]VSS B -4060.0 -949.5 435|G255 A 0800.0 960.0 973]Y469 A -2650.0 960.0
09]VSS B -3990.0 -949.5 436|G256 A 0775.0 821.0 974]Y470 A -2675.0 821.0
0|vss B -3920.0 9495 437|G257 A 0750.0 960.0 975|Y471 A -2700.0 960.0
1]VSS B -3850.0 -949.5 438|G258 A 0725.0 821.0 976]Y472 A -2725.0 821.0
2|vss B -3780.0 -949.5 439|G259 A 0700.0 960.0 977]Y473 A -2750.0 960.0
3]vss B -3710.0 -949.5 440|G260 A 0675.0 821.0 978|Y474 A -2775.0 821.0
4|VSS B -3640.0 949.5 441|G261 A 0650.0 960.0 979]Y475 A -2800.0 960.0
5|vVSS B -3570.0 -949.5 442|G262 A 0625.0 821.0 980] Y476 A -2825.0 821.0
116]VSS B -3500.0 -949.5 443|G263 A 10600.0 960.0 981|477 A -2850.0 960.0
117]VSS B -3430.0 9495 444|G264 A 10575.0 821.0 082|Y478 A -2875.0 821.0
118]VSS B -3360.0 949.5 445|G265 A 10550.0 960.0 083]Y479 A -2900.0 960.0
119]vss B -3290.0 -949.5 446|G266 A 10525.0 821.0 984 Y480 A -2925.0 821.0
120|VDC B -3220.0 9495 447|G267 A 10500.0 960.0 985|Y481 A -2950.0 960.0
121]vDC B -3150.0 -949.5 448|G268 A 10475.0 821.0 086] Y482 A -2975.0 821.0
122|[vDC B -3080.0 -949.5 449|G269 A 10450.0 960.0 087|483 A -3000.0 960.0
123|VDC B -3010.0 9495 450|G270 A 10425.0 821.0 088| Y484 A -3025.0 821.0
124|VDC B -2940.0 -949.5 451|G271 A 10400.0 960.0 089|485 A -3050.0 960.0
125|vDC B -2870.0 -949.5 452|G272 A 10375.0 821.0 990|486 A -3075.0 821.0
126|VDC B -2800.0 9495 453|G273 A 10350.0 960.0 991|Y487 A -3100.0 960.0
127|vDC B -2730.0 -949.5 454|G274 A 10325.0 821.0 992|488 A -3125.0 821.0
128|[vDC B -2660.0 -949.5 455|G275 A 10300.0 960.0 993]v489 A -3150.0 960.0
29|VDC B -2590.0 9495 456|G276 A 10275.0 821.0 994]Y490 A -3175.0 821.0
30[VDC B -2520.0 -949.5 457|G277 A 10250.0 960.0 995|Y491 A -3200.0 960.0
31[vDC B -2450.0 -949.5 458|G278 A 10225.0 821.0 996]Y492 A -3225.0 821.0
32|VDC B -2380.0 9495 459|G279 A 10200.0 960.0 997]Y493 A -3250.0 960.0
33]vDC B -2310.0 -949.5 460|G280 A 10175.0 821.0 098] Y494 A -3275.0 821.0
34[VDC B -2240.0 -949.5 461|G281 A 10150.0 960.0 999|495 A -3300.0 960.0
35]vDC B -2170.0 -949.5 462]G282 A 10125.0 821.0 000] Y496 A -3325.0 821.0
36]VDCI B -2100.0 -949.5 463|G283 A 10100.0 960.0 001]Y497 A -3350.0 960.0
37[vDCI B -2030.0 -949.5 464|G284 A 10075.0 821.0 002|498 A -3375.0 821.0
138]vDCI B -1960.0 -949.5 465|G285 A 10050.0 960.0 1003] Y499 A -3400.0 960.0
139]vDCI B -1890.0 949.5 466]G286 A 10025.0 821.0 1004|500 A -3425.0 821.0
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NEC 4PD161704A

Table 2-1. Pad Coordinate (3/8)

[PADTYPE: BUMP SIZE X = 40 um, Y = 125 um IPADTYPE: SIZE X =25 um, Y =104 um IPADTYPE: BUMP SIZE X = 25 um, Y = 104 um
[PAD pitch 70 um BUMP um pitch tartan um pitch tartan
PAD No.] PAD NAME | TYPE X [um] Y [um] PAD No.] PAD NAME | BUMP X [um] Y [um] PAD No.] PAD NAME | BUMP X [um] Y [um]
140]VvDCI B -1820.0 -949.5 467]1G287 A 10000.0 960.0 1005]Y501 A -3450.0 960.0
141]VvDCI B -1750.0 -949.5 468]/G288 A 9975.0 821.0 1006]Y502 A -3475.0 821.0
142|VDCI B -1680.0 -949.5 469]|G289 A 9950.0 960.0 1007]Y503 A -3500.0 960.0
143|VDCI B -1610.0 -949.5 470/G290 A 9925.0 821.0 1008]Y504 A -3525.0 821.0
144|VDCI B -1540.0 -949.5 471]G291 A 9900.0 960.0 1009]Y505 A -3550.0 960.0
145|VDCI B -1470.0 -949.5 472|G292 A 9875.0 821.0 1010} Y506 A -3575.0 821.0
146|RVDD B -1400.0 -949.5 473]G293 A 9850.0 960.0 1011]Y507 A -3600.0 960.0
147|RVDD B -1330.0 -949.5 4741G294 A 9825.0 821.0 1012]Y508 A -3625.0 821.0
148|RVDD B -1260.0 -949.5 475|G295 A 9800.0 960.0 1013]Y509 A -3650.0 960.0
49|RVDD B -1190.0 -949.5 476]G296 A 9775.0 821.0 014]Y510 A -3675.0 821.0
50|RVDD B -1120.0 -949.5 4771G297 A 9750.0 960.0 015]Y511 A -3700.0 960.0
51|RVDD B -1050.0 -949.5 478|G298 A 9725.0 821.0 016]Y512 A -3725.0 821.0
152|VDD B -980.0 -949.5 4791G299 A 9700.0 960.0 1017]Y513 A -3750.0 960.0
153]vDD B -910.0 -949.5 480/G300 A 9675.0 821.0 1018]Y514 A -3775.0 821.0
154|VDD B -840.0 -949.5 481|G301 A 9650.0 960.0 1019]Y515 A -3800.0 960.0
155|VDD B -770.0 -949.5 482]G302 A 9625.0 821.0 1020]Y516 A -3825.0 821.0
156]vDD B -700.0 -949.5 483]/G303 A 9600.0 960.0 1021]Y517 A -3850.0 960.0
157|VDD B -630.0 -949.5 484|G304 A 9575.0 821.0 1022]Y518 A -3875.0 821.0
158|TOSCI B -560.0 -949.5 485|G305 A 9550.0 960.0 1023]Y519 A -3900.0 960.0
159| TOSCSELI B -490.0 -949.5 486|G306 A 9525.0 821.0 1024]Y520 A -3925.0 821.0
160{OSCIN B -420.0 -949.5 487]G307 A 9500.0 960.0 1025]Y521 A -3950.0 960.0
161]OSCOUT B -350.0 -949.5 488|G308 A 9475.0 821.0 1026]Y522 A -3975.0 821.0
162|PVDC B -280.0 -949.5 489/G309 A 9450.0 960.0 1027]Y523 A -4000.0 960.0
163]OSCSEL B -210.0 -949.5 490|G310 A 9425.0 821.0 1028]Y524 A -4025.0 821.0
164|PVSS B -140.0 -949.5 491|1G311 A 9400.0 960.0 1029]Y525 A -4050.0 960.0
165|RESET_SEL B -70.0 -949.5 492|G312 A 9375.0 821.0 1030]Y526 A -4075.0 821.0
166]|PVCCIO B 0.0 -949.5 493|G313 A 9350.0 960.0 1031]Y527 A -4100.0 960.0
167[EPEN B 70.0 -949.5 4941G314 A 9325.0 821.0 1032] Y528 A -4125.0 821.0
68|EDI B 140.0 -949.5 495/G315 A 9300.0 960.0 033]Y529 A -4150.0 960.0
69|ECS B 210.0 -949.5 496]G316 A 9275.0 821.0 034]Y530 A -4175.0 821.0
70|ESK B 280.0 -949.5 497]G317 A 9250.0 960.0 035]Y531 A -4200.0 960.0
71|EDO B 350.0 -949.5 498]|G318 A 9225.0 821.0 036]Y532 A -4225.0 821.0
72|CSTB B 420.0 -949.5 499|G319 A 9200.0 960.0 037]Y533 A -4250.0 960.0
73|D0 B 490.0 -949.5 500|G320 A 9175.0 821.0 038]Y534 A -4275.0 821.0
174|TOUTO B 560.0 -949.5 501|G321 A 9150.0 960.0 1039} Y535 A -4300.0 960.0
175|D1 B 630.0 -949.5 502|Dummy A 9125.0 821.0 1040]Y536 A -4325.0 821.0
176 TOUT1 B 700.0 -949.5 503]Dummy A 910_0.0 960.0 1041]Y537 A -4350.0 960.0
177{D2 B 770.0 -949.5 504|Y1 A 9075.0 821.0 1042]Y538 A -4375.0 821.0
178]TOUT2 B 840.0 -949.5 505|Y2 A 9050.0 960.0 1043]Y539 A -4400.0 960.0
179|D3 B 910.0 -949.5 506]Y3 A 9025.0 821.0 1044]Y540 A -4425.0 821.0
180]TOUT3 B 980.0 -949.5 507]Y4 A 9000.0 960.0 1045]Y541 A -4450.0 960.0
181|D4 B 1050.0 -949.5 508]|Y5 A 8975.0 821.0 1046]Y542 A -4475.0 821.0
182|TOUT4 B 1120.0 -949.5 509|Y6 A 8950.0 960.0 1047]Y543 A -4500.0 960.0
83|D5 B 190.0 -949.5 510]Y7 A 8925.0 821.0 048]Y544 A -4525.0 821.0
84|TOUTS B 260.0 -949.5 511]Y8 A 8900.0 960.0 049]Y545 A -4550.0 960.0
85|D6 B 330.0 -949.5 512|Y9 A 8875.0 821.0 050]Y546 A -4575.0 821.0
86| TOUT6 B 400.0 -949.5 513]Y10 A 8850.0 960.0 051]Y547 A -4600.0 960.0
87|D7. B 470.0 -949.5 514|Y11 A 8825.0 821.0 052]Y548 A -4625.0 821.0
88|TOUT7 B 540.0 -949.5 515|Y12 A 8800.0 960.0 053]Y549 A -4650.0 960.0
89|D8 B 610.0 -949.5 516]Y13 A 8775.0 821.0 054]Y550 A -4675.0 821.0
90|TOUT8 B 680.0 -949.5 517]Y14 A 8750.0 960.0 055]Y551 A -4700.0 960.0
91|D9 B 750.0 -949.5 518|Y15 A 8725.0 821.0 056]Y552 A -4725.0 821.0
92[TOUTY9 B 820.0 -949.5 519]Y16 A 8700.0 960.0 057]Y553 A -4750.0 960.0
93|D10 B 890.0 -949.5 520]Y17 A 8675.0 821.0 058]Y554 A -4775.0 821.0
94|TOUT10 B 960.0 -949.5 521]Y18 A 8650.0 960.0 059]Y555 A -4800.0 960.0
195|D11 B 2030.0 -949.5 522|Y19 A 8625.0 821.0 1060]Y556 A -4825.0 821.0
196|TOUT11 B 2100.0 -949.5 523]Y20 A 8600.0 960.0 1061]Y557 A -4850.0 960.0
197|D12 B 2170.0 -949.5 524|Y21 A 8575.0 821.0 1062]Y558 A -4875.0 821.0
198|TOUT12 B 2240.0 -949.5 525|Y22 A 8550.0 960.0 1063]Y559 A -4900.0 960.0
199[D13 B 2310.0 -949.5 526]Y23 A 8525.0 821.0 1064]Y560 A -4925.0 821.0
200|TOUT13 B 2380.0 -949.5 527|Y24 A 8500.0 960.0 1065]Y561 A -4950.0 960.0
201|D14 B 2450.0 -949.5 528|Y25 A 8475.0 821.0 1066]Y562 A -4975.0 821.0
202|TOUT14 B 2520.0 -949.5 529|Y26 A 8450.0 960.0 1067]Y563 A -5000.0 960.0
203|D15 B 2590.0 -949.5 530]Y27 A 8425.0 821.0 1068] Y564 A -5025.0 821.0
204|TOUT15 B 2660.0 -949.5 531]Y28 A 8400.0 960.0 1069]Y565 A -5050.0 960.0
205|D16 B 2730.0 -949.5 532]|Y29 A 8375.0 821.0 070]Y566 A -5075.0 821.0
206|TOUT16 B 2800.0 -949.5 533]Y30 A 8350.0 960.0 071]Y567 A -5100.0 960.0
207|D17 B 2870.0 -949.5 534]|Y31 A 8325.0 821.0 072]Y568 A -5125.0 821.0
208|TOUT17 B 2940.0 -949.5 535]Y32 A 8300.0 960.0 1073] Y569 A -5150.0 960.0
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Table 2-1. Pad Coordinate (4/8)

[PADTYPE: BUMP SIZE X = 40 um, Y = 125 um IPADTYPE: SIZE X =25 um, Y =104 um IPADTYPE: BUMP SIZE X = 25 um, Y = 104 um

[PAD pitch 70 um BUMP um pitch tartan um pitch tartan

PAD No.] PAD NAME | TYPE X [um] Y [um] PAD No.] PAD NAME | BUMP X [um] Y [um] PAD No.] PAD NAME | BUMP X [um] Y [um]
209|PVSS B 3010.0 -949.5 536]Y33 A 8275.0 821.0 1074]Y570 A -5175.0 821.0
210|TGOE1S B 3080.0 -949.5 537]Y34 A 8250.0 960.0 1075]Y571 A -5200.0 960.0
211|TGOE2S B 3150.0 -949.5 538|Y35 A 8225.0 821.0 1076]Y572 A -5225.0 821.0
212|TGCLK B 3220.0 -949.5 539|Y36 A 8200.0 960.0 1077]Y573 A -5250.0 960.0
213|TGSTB B 3290.0 -949.5 540]Y37 A 8175.0 821.0 1078]Y574 A -5275.0 821.0
214|TRL B 3360.0 -949.5 541]Y38 A 8150.0 960.0 1079]Y575 A -5300.0 960.0
215|PVSS B 3430.0 -949.5 542|Y39 A 8125.0 821.0 1080]Y576 A -5325.0 821.0
216|SI B 3500.0 -949.5 543|Y40 A 8100.0 960.0 1081]Y577 A -5350.0 960.0
217|PVCCIO B 3570.0 -949.5 544|Y41 A 8075.0 821.0 1082]Y578 A -5375.0 821.0
218|SCL B 3640.0 -949.5 545|Y42 A 8050.0 960.0 083]Y579 A -5400.0 960.0
219|TDELAYO B 3710.0 -949.5 546|Y43 A 8025.0 821.0 084]Y580 A -5425.0 821.0
220|CS B 3780.0 -949.5 5471Y44 A 8000.0 960.0 085]Y581 A -5450.0 960.0
221|TDELAY1 B 3850.0 -949.5 548|Y45 A 7975.0 821.0 1086]Y582 A -5475.0 821.0
222|RESET B 3920.0 -949.5 549|Y46 A 7950.0 960.0 1087]Y583 A -5500.0 960.0
223|TDELAY2 B 3990.0 -949.5 550|Y47 A 7925.0 821.0 1088]Y584 A -5525.0 821.0
224|RS B 4060.0 -949.5 551]|Y48 A 7900.0 960.0 1089] Y585 A -5550.0 960.0
225|TSTVIHL B 4130.0 -949.5 552|Y49 A 7875.0 821.0 1090]Y586 A -5575.0 821.0
226|WR B 4200.0 -949.5 553|Y50 A 7850.0 960.0 1091]Y587 A -5600.0 960.0
227|TSTRTST B 4270.0 -949.5 554|Y51 A 7825.0 821.0 1092] Y588 A -5625.0 821.0
228|RD B 4340.0 -949.5 555|Y52 A 7800.0 960.0 1093]Y589 A -5650.0 960.0
229|VSYNC B 4410.0 -949.5 556]Y53 A 7775.0 821.0 1094]Y590 A -5675.0 821.0
230]|HSYNC B 4480.0 -949.5 557|Y54 A 7750.0 960.0 1095]Y591 A -5700.0 960.0
231|DOTCLK B 4550.0 -949.5 558|Y55 A 7725.0 821.0 1096]Y592 A -5725.0 821.0
232|PSX B 4620.0 -949.5 559|Y56 A 7700.0 960.0 1097]Y593 A -5750.0 960.0
233|PVCCIO B 4690.0 -949.5 560]Y57 A 7675.0 821.0 1098 Y594 A -5775.0 821.0
234|REGSELO B 4760.0 -949.5 561]Y58 A 7650.0 960.0 099]Y595 A -5800.0 960.0
235|REGSEL1 B 4830.0 -949.5 562|Y59 A 7625.0 821.0 100]Y596 A -5825.0 821.0
236|C86 B 4900.0 -949.5 563|Y60 A 7600.0 960.0 101]Y597 A -5850.0 960.0
237|DTX1 B 4970.0 -949.5 564]Y61 A 7575.0 821.0 02]Y598 A -5875.0 821.0
238|PVCCIO B 5040.0 -949.5 565|Y62 A 7550.0 960.0 03]Y599 A -5900.0 960.0
239|DTX2 B 5110.0 -949.5 566|Y63 A 7525.0 821.0 04]Y500 A -5925.0 821.0
240|RGB_DTX2 B 5180.0 -949.5 567]Y64 A 7500.0 960.0 05]Y601 A -5950.0 960.0
241|DTX0 B 5250.0 -949.5 568|Y65 A 7475.0 821.0 06]Y602 A -5975.0 821.0
242|RGB_DTX1 B 5320.0 -949.5 569|Y66 A 7450.0 960.0 07]Y603 A -6000.0 960.0
243|PVCCIO B 5390.0 -949.5 570]Y67 A 7425.0 821.0 1108] Y604 A -6025.0 821.0
244| TWPNL B 5460.0 -949.5 571]Y68 A 7400.0 960.0 1109] Y605 A -6050.0 960.0
245|IF_SHARE B 5530.0 -949.5 572]Y69 A 7375.0 821.0 1110]Y606 A -6075.0 821.0
246|PVSS B 5600.0 -949.5 573|Y70 A 7350.0 960.0 1111]Y607 A -6100.0 960.0
247|VSTBY B 5670.0 -949.5 574|Y71 A 7325.0 821.0 1112]Y608 A -6125.0 821.0
248|VCCIO B 5740.0 -949.5 575|Y72 A 7300.0 960.0 1113]Y609 A -6150.0 960.0
249|VCCIO B 5810.0 -949.5 576]Y73 A 7275.0 821.0 1114]Y610 A -6175.0 821.0
250]VCCIO B 5880.0 -949.5 577|Y74 A 7250.0 960.0 1115]Y611 A -6200.0 960.0
251]vVCCIO B 5950.0 -949.5 578|Y75 A 7225.0 821.0 1116]Y612 A -6225.0 821.0
252|VCCIO B 6020.0 -949.5 579|Y76 A 7200.0 960.0 1117]Y613 A -6250.0 960.0
253|PVDC B 6090.0 -949.5 580|Y77 A 7175.0 821.0 1118]Y614 A -6275.0 821.0
254|CONTACT1 B 6160.0 -949.5 581|Y78 A 7150.0 960.0 1119]Y615 A -6300.0 960.0
255|CONTACT2 B 6230.0 -949.5 582|Y79 A 7125.0 821.0 1120]Y616 A -6325.0 821.0
256|Dummy B 6300.0 -949.5 583]Y80 A 7100.0 960.0 1121]Y617 A -6350.0 960.0
257|Dummy B 6370.0 -949.5 584|Y81 A 7075.0 821.0 1122|Y618 A -6375.0 821.0
258|Dummy B 6440.0 -949.5 585|Y82 A 7050.0 960.0 1123|Y619 A -6400.0 960.0
259|Dummy B 6510.0 -949.5 586]Y83 A 7025.0 821.0 1124]Y620 A -6425.0 821.0
260|Dummy B 6580.0 -949.5 587)|Y84 A 7000.0 960.0 1125]Y621 A -6450.0 960.0
261|Dummy B 6650.0 -949.5 588|Y85 A 6975.0 821.0 1126]Y622 A -6475.0 821.0
262|Dummy B 6720.0 -949.5 589]Y86 A 6950.0 960.0 1127]Y623 A -6500.0 960.0
263|Dummy B 6790.0 -949.5 590]Y87 A 6925.0 821.0 1128|Y624 A -6525.0 821.0
264|Dummy B 6860.0 -949.5 591]Y88 A 6900.0 960.0 1129]Y625 A -6550.0 960.0
265|Dummy B 6930.0 -949.5 592]Y89 A 6875.0 821.0 1130]Y626 A -6575.0 821.0
266|Dummy B 7000.0 -949.5 593]Y90 A 6850.0 960.0 1131]Y627 A -6600.0 960.0
267|Dummy B 7070.0 -949.5 594|Y91 A 6825.0 821.0 1132]Y628 A -6625.0 821.0
268|Dummy B 7140.0 -949.5 595|Y92 A 6800.0 960.0 1133]Y629 A -6650.0 960.0
269|Dummy B 7210.0 -949.5 596]Y93 A 6775.0 821.0 1134]Y630 A -6675.0 821.0
270|Dummy B 7280.0 -949.5 597]Y94 A 6750.0 960.0 1135]Y631 A -6700.0 960.0
271|Dummy B 7350.0 -949.5 598|Y95 A 6725.0 821.0 1136]Y632 A -6725.0 821.0
272|Dummy B 7420.0 -949.5 599]Y96 A 6700.0 960.0 1137]Y633 A -6750.0 960.0
273|Dummy B 7490.0 -949.5 600]Y97 A 6675.0 821.0 1138|Y634 A -6775.0 821.0
274|Dummy B 7560.0 -949.5 601]Y98 A 6650.0 960.0 1139]Y635 A -6800.0 960.0
275|Dummy B 7630.0 -949.5 602] Y99 A 6625.0 821.0 1140]Y636 A -6825.0 821.0
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Table 2-1. Pad Coordinate (5/8)

10

: =40 um, Y =125 um Ig§$ 3;§:§ZEX=25 um, Y =104 um IE§$ E‘;E EIEEEZ§ZEZ=25 um, Y =104 um
[PAD pitch 70 um BUMP um pitch tartan um pitch tartan
PAD No.] PAD NAME | TYPE X [um] Y [um] PAD No.] PAD NAME | BUMP X [um] Y lum] PAD No.| PAD NAME | BUMP lum] Y [um

276|Dummy B 7700.0 -949.5 603]Y100 A 6600.0 960.0 41]Y637 A -6850.0 960.0
277|Dummy B 7770.0 -949.5 604|Y101 A 6575.0 821.0 42]Y638 A -6875.0 821.0
278|Dummy B 7840.0 -949.5 605]Y102 A 6550.0 960.0 43]Y639 A -6900.0 960.0
279|Dummy B 7910.0 -949.5 606]Y103 A 6525.0 821.0 1144]Y640 A -6925.0 821.0
280|Dummy B 7980.0 -949.5 607|Y104 A 6500.0 960.0 1145]Y641 A -6950.0 960.0
281|Dummy B 8050.0 -949.5 608|Y105 A 6475.0 821.0 1146]Y642 A -6975.0 821.0
282|Dummy B 8120.0 -949.5 609]Y106 A 6450.0 960.0 1147]Y643 A -7000.0 960.0
283|Dummy B 8190.0 -949.5 610/Y107 A 6425.0 821.0 1148]Y644 A -7025.0 821.0
284|Dummy B 8260.0 -949.5 611]Y108 A 6400.0 960.0 1149]Y645 A -7050.0 960.0
285|Dummy B 8330.0 -949.5 612]Y109 A 6375.0 821.0 1150] Y646 A -7075.0 821.0
286|Dummy B 8400.0 -949.5 613|Y110 A 6350.0 960.0 1151]Y647 A -7100.0 960.0
287|Dummy B 8470.0 -949.5 614|Y111 A 6325.0 821.0 1152]Y648 A -7125.0 821.0
288|Dummy B 8540.0 -949.5 615|112 A 6300.0 960.0 1153] Y649 A -7150.0 960.0
289|Dummy B 8610.0 -949.5 616/Y113 A 6275.0 821.0 1154] Y650 A -7175.0 821.0
290|CONTACT3 B 8680.0 -949.5 617|Y114 A 6250.0 960.0 1155]Y651 A -7200.0 960.0
291|CONTACT4 B 8750.0 -949.5 618|Y115 A 6225.0 821.0 1156] Y652 A -7225.0 821.0
292|VGH B 8820.0 -949.5 619|Y116 A 6200.0 960.0 1157]Y653 A -7250.0 960.0
293|VGH B 8890.0 -949.5 620|Y117 A 6175.0 821.0 1158] Y654 A -7275.0 821.0
294|VGH B 8960.0 -949.5 621|Y118 A 6150.0 960.0 1159] Y655 A -7300.0 960.0
295|VGH B 9030.0 -949.5 622|Y119 A 6125.0 821.0 1160]Y656 A -7325.0 821.0
296|VGH B 9100.0 -949.5 623|Y120 A 6100.0 960.0 1161]Y657 A -7350.0 960.0
297|VGH B 9170.0 -949.5 624|Y121 A 6075.0 821.0 1162] Y658 A -7375.0 821.0
298|VGH B 9240.0 -949.5 625|Y122 A 6050.0 960.0 1163]Y659 A -7400.0 960.0
299|C21+ B 9310.0 -949.5 626|Y123 A 6025.0 821.0 1164] Y660 A -7425.0 821.0
300|C21+ B 9380.0 -949.5 627|Y124 A 6000.0 960.0 1165]Y661 A -7450.0 960.0
301|C21+ B 9450.0 -949.5 628|Y125 A 5975.0 821.0 1166]Y662 A -7475.0 821.0
302|C21- B 9520.0 -949.5 629|Y126 A 5950.0 960.0 1167]Y663 A -7500.0 960.0
303|C21- B 9590.0 -949.5 630])Y127 A 5925.0 821.0 1168| Y664 A -7525.0 821.0
304|C21- B 9660.0 -949.5 631]Y128 A 5900.0 960.0 1169] Y665 A -7550.0 960.0
305|C22+ B 9730.0 -949.5 632|Y129 A 5875.0 821.0 1170]Y666 A -7575.0 821.0
306|C22+ B 9800.0 -949.5 633|Y130 A 5850.0 960.0 1171]Y667 A -7600.0 960.0
307|C22+ B 9870.0 -949.5 634|Y13 A 5825.0 821.0 72]|Y668 A -7625.0 821.0
308|C22- B 9940.0 -949.5 635]Y132 A 5800.0 960.0 73]Y669 A -7650.0 960.0
309|C22- B 10010.0 -949.5 636|Y133 A 5775.0 821.0 74]Y670 A -7675.0 821.0
310|C22- B 10080.0 -949.5 637]Y134 A 5750.0 960.0 75)Y671 A -7700.0 960.0
311]C23+ B 10150.0 -949.5 638|Y135 A 5725.0 821.0 1176]Y672 A -7725.0 821.0
312|C23+ B 10220.0 -949.5 639|Y136 A 5700.0 960.0 1177]Y673 A -7750.0 960.0
313|C23+ B 0290.0 -949.5 640]Y137 A 5675.0 821.0 78|Y674 A -7775.0 821.0
314|C23- B 0360.0 -949.5 641]Y138 A 5650.0 960.0 79]Y675 A -7800.0 960.0
315|C23- B 0430.0 -949.5 642|Y139 A 5625.0 821.0 80]Y676 A -7825.0 821.0
316|C23- B 10500.0 -949.5 643|Y140 A 5600.0 960.0 81]Y677 A -7850.0 960.0
317|]VGL B 10570.0 -949.5 644|Y141 A 5575.0 821.0 82|Y678 A -7875.0 821.0
318|VGL B 10640.0 -949.5 645|Y142 A 5550.0 960.0 83|Y679 A -7900.0 960.0
319|VGL B 10710.0 -949.5 646]Y143 A 5525.0 821.0 1184]Y680 A -7925.0 821.0
320|VGL B 10780.0 -949.5 647|Y144 A 5500.0 960.0 1185]Y681 A -7950.0 960.0
321|VGL B 10850.0 -949.5 648|Y145 A 5475.0 821.0 1186]Y682 A -7975.0 821.0
322|VGL B 10920.0 -949.5 649|Y146 A 5450.0 960.0 1187]Y683 A -8000.0 960.0
323|VGL B 10990.0 -949.5 650]Y147 A 5425.0 821.0 1188] Y684 A -8025.0 821.0
324|VGL B 11060.0 -949.5 651]Y148 A 5400.0 960.0 1189]Y685 A -8050.0 960.0
325|VGL B 11130.0 -949.5 652|Y149 A 5375.0 821.0 1190]Y686 A -8075.0 821.0
326|VGL B 200.0 -949.5 653|Y150 A 5350.0 960.0 1191]Y687 A -8100.0 960.0
327|Dummy B 270.0 -949.5 654|Y151 A 5325.0 821.0 1192]Y688 A -8125.0 821.0
- Alignment Mar| - 675.0 -950.0 655[Y152 A 5300.0 960.0 1193]Y689 A -8150.0 960.0

656|Y153 A 5275.0 821.0 1194]Y690 A -8175.0 821.0

657|154 A 5250.0 960.0 1195Y691 A -8200.0 960.0

658|Y155 A 5225.0 821.0 96|Y692 A -8225.0 821.0

659|Y156 A 5200.0 960.0 97]Y693 A -8250.0 960.0

660|Y157 A 5175.0 821.0 98| Y694 A -8275.0 821.0

661]Y158 A 5150.0 960.0 199]Y695 A -8300.0 960.0

662|Y159 A 5125.0 821.0 200]Y696 A -8325.0 821.0

663|Y160 A 5100.0 960.0 201]Y697 A -8350.0 960.0

664]Y161 A 5075.0 821.0 1202] Y698 A -8375.0 821.0

665|Y162 A 5050.0 960.0 1203]Y699 A -8400.0 960.0

666|Y163 A 5025.0 821.0 1204]Y700 A -8425.0 821.0

667]Y164 A 5000.0 960.0 1205]Y701 A -8450.0 960.0

668|Y165 A 4975.0 821.0 1206]Y702 A -8475.0 821.0
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Table 2-1. Pad Coordinate (6/8)

IPADTYPE: SIZE X =25 um, Y = 104 um [PADTYPE: BUMP SIZE X = 25 um, Y = 104 um

GATE OUTPUTS 25 um pitch tartan GATE OUTPUTS 25 um pitch tartan

PAD No] PAD NAME | BUMP X [um] Y [um] PAD No] PAD NAME | BUMP X [um] Y [um]
669|Y166 A 4950.0 960.0 1207]Y703 A -8500.0 960.0
670{Y167 A 4925.0 821.0 1208]Y704 A -8525.0 821.0
671[Y168 A 4900.0 960.0 1209|Y705 A -8550.0 960.0
672[Y169 A 4875.0 821.0 1210|Y706 A -8575.0 821.0
673|Y170 A 4850.0 960.0 1211]Y707 A -8600.0 960.0
674[Y171 A 4825.0 821.0 1212]|Y708 A -8625.0 821.0
675[Y172 A 4800.0 960.0 1213]Y709 A -8650.0 960.0
676|Y173 A 4775.0 821.0 1214]Y710 A -8675.0 821.0
677({Y174 A 4750.0 960.0 1215|Y711 A -8700.0 960.0
678[Y175 A 4725.0 821.0 1216|Y712 A -8725.0 821.0
679|Y176 A 4700.0 960.0 1217]Y713 A -8750.0 960.0
680[Y177 A 4675.0 821.0 1218|Y714 A -8775.0 821.0
681[Y178 A 4650.0 960.0 1219|Y715 A -8800.0 960.0
682|Y179 A 4625.0 821.0 1220]Y716 A -8825.0 821.0
683[Y180 A 4600.0 960.0 1221|Y717 A -8850.0 960.0
684[Y181 A 4575.0 821.0 1222|Y718 A -8875.0 821.0
685[Y182 A 4550.0 960.0 1223|Y719 A -8900.0 960.0
686[Y183 A 4525.0 821.0 12241Y720 A -8925.0 821.0
687[Y184 A 4500.0 960.0 1225|Dummy A -8950.0 960.0
688[Y185 A 4475.0 821.0 1226]Dummy A -8975.0 821.0
689[Y186 A 4450.0 960.0 1227|Dummy A -9000.0 960.0
690[Y187 A 4425.0 821.0 1228|Dummy A -9025.0 821.0
691]Y188 A 4400.0 960.0 1229|Dummy A -9050.0 960.0
692[Y189 A 4375.0 821.0 1230|Dummy A -9075.0 821.0
693[Y190 A 4350.0 960.0 1231|Dummy A -9100.0 960.0
694|Y191 A 4325.0 821.0 232|Dummy A -9125.0 821.0
695[Y192 A 4300.0 960.0 233|G160 A -9150.0 960.0
696[Y193 A 4275.0 821.0 234[/G159 A -9175.0 821.0
697|Y194 A 4250.0 960.0 1235|G158 A -9200.0 960.0
698[Y195 A 4225.0 821.0 1236|G157 A -9225.0 821.0
699[Y196 A 4200.0 960.0 1237|G156 A -9250.0 960.0
700]Y197 A 4175.0 821.0 1238]G155 A -9275.0 821.0
701{Y198 A 4150.0 960.0 1239|G154 A -9300.0 960.0
702[Y199 A 4125.0 821.0 1240|G153 A -9325.0 821.0
703[Y200 A 4100.0 960.0 1241|G152 A -9350.0 960.0
704[Y201 A 4075.0 821.0 1242|G151 A -9375.0 821.0
705[Y202 A 4050.0 960.0 1243|G150 A -9400.0 960.0
706{Y203 A 4025.0 821.0 1244|G149 A -9425.0 821.0
707{Y204 A 4000.0 960.0 1245|G148 A -9450.0 960.0
708[Y205 A 3975.0 821.0 1246|G147 A -9475.0 821.0
709[Y206 A 3950.0 960.0 1247|G146 A -9500.0 960.0
710{Y207 A 3925.0 821.0 1248|G145 A -9525.0 821.0
711]Y208 A 3900.0 960.0 1249|G144 A -9550.0 960.0
712[Y209 A 3875.0 821.0 1250|G143 A -9575.0 821.0
713[Y210 A 3850.0 960.0 1251|G142 A -9600.0 960.0
714[Y211 A 3825.0 821.0 1252[G141 A -9625.0 821.0
715[Y212 A 3800.0 960.0 1253|G140 A -9650.0 960.0
716[Y213 A 3775.0 821.0 1254|G139 A -9675.0 821.0
717|Y214 A 3750.0 960.0 1255|G138 A -9700.0 960.0
718]Y215 A 3725.0 821.0 1256|G137 A -9725.0 821.0
719]Y216 A 3700.0 960.0 1257|G136 A -9750.0 960.0
720]Y217 A 3675.0 821.0 1258]|G135 A -9775.0 821.0
721[v218 A 3650.0 960.0 1259|G134 A -9800.0 960.0
722[Y219 A 3625.0 821.0 1260|G133 A -9825.0 821.0
723|Y220 A 3600.0 960.0 1261|G132 A -9850.0 960.0
724|Y221 A 3575.0 821.0 1262|G131 A -9875.0 821.0
725|Y222 A 3550.0 960.0 1263]G130 A -9900.0 960.0
726[Y223 A 3525.0 821.0 1264|G129 A -9925.0 821.0
727[Y224 A 3500.0 960.0 1265|G128 A -9950.0 960.0
728|Y225 A 3475.0 821.0 1266]G127 A -9975.0 821.0
729|Y226 A 3450.0 960.0 1267|G126 A -10000.0 960.0
730{Y227 A 3425.0 821.0 1268|G125 A -10025.0 821.0
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Table 2-1. Pad Coordinate (7/8)

EADTYPE: SIZE X =25 um, Y = 104 um [PADTYPE: BUMP SIZE X = 25 um, Y = 104 um

GATE OUTPUTS 25 um pitch tartan GATE OUTPUTS 25 um pitch tartan

PAD No] PAD NAME | BUMP X [um] Y [um] PAD No] PAD NAME | BUMP X [um] Y [um]
731]Y228 A 3400.0 960.0 1269[G124 A -10050.0 960.0
732[Y229 A 3375.0 821.0 1270{G123 A -10075.0 821.0
733[Y230 A 3350.0 960.0 1271{G122 A -10100.0 960.0
734[Y231 A 3325.0 821.0 1272[{G121 A -10125.0 821.0
735[Y232 A 3300.0 960.0 1273[G120 A -10150.0 960.0
736]|Y233 A 3275.0 821.0 1274|G119 A -10175.0 821.0
737{Y234 A 3250.0 960.0 1275[G118 A -10200.0 960.0
738]Y235 A 3225.0 821.0 1276{G117 A -10225.0 821.0
739]Y236 A 3200.0 960.0 1277(G116 A -10250.0 960.0
740[Y237 A 3175.0 821.0 1278[G115 A -10275.0 821.0
741[Y238 A 3150.0 960.0 279|G114 A -10300.0 960.0
742[Y239 A 3125.0 821.0 280{G113 A -10325.0 821.0
743|Y240 A 3100.0 960.0 281|G112 A -10350.0 960.0
7441Y241 A 3075.0 821.0 1282|G111 A -10375.0 821.0
745[Y242 A 3050.0 960.0 1283[G110 A -10400.0 960.0
746[Y243 A 3025.0 821.0 1284[G109 A -10425.0 821.0
747|Y244 A 3000.0 960.0 1285[G108 A -10450.0 960.0
748[Y245 A 2975.0 821.0 1286{G107 A -10475.0 821.0
749]Y246 A 2950.0 960.0 1287(G106 A -10500.0 960.0
750]Y247 A 2925.0 821.0 1288|G105 A -10525.0 821.0
751[Y248 A 2900.0 960.0 289(/G104 A -10550.0 960.0
752[Y249 A 2875.0 821.0 290{G103 A -10575.0 821.0
753[Y250 A 2850.0 960.0 291[G102 A -10600.0 960.0
754|Y251 A 2825.0 821.0 292(G101 A -10625.0 821.0
755[Y252 A 2800.0 960.0 293[/G100 A -10650.0 960.0
756[Y253 A 2775.0 821.0 294[G99 A -10675.0 821.0
757|Y254 A 2750.0 960.0 1295|G98 A -10700.0 960.0
758]Y255 A 2725.0 821.0 1296]/G97 A -10725.0 821.0
759|Y256 A 2700.0 960.0 1297|G96 A -10750.0 960.0
760]Y257 A 2675.0 821.0 1298|G95 A -10775.0 821.0
761[Y258 A 2650.0 960.0 1299|G94 A -10800.0 960.0
762[Y259 A 2625.0 821.0 1300{G93 A -10825.0 821.0
763[Y260 A 2600.0 960.0 1301{G92 A -10850.0 960.0
764[Y261 A 2575.0 821.0 1302{G91 A -10875.0 821.0
765[Y262 A 2550.0 960.0 1303/G90 A -10900.0 960.0
766[Y263 A 2525.0 821.0 1304]/G89 A -10925.0 821.0
767[Y264 A 2500.0 960.0 305/G88 A -10950.0 960.0
768[Y265 A 2475.0 821.0 306/G87 A -10975.0 821.0
769[Y266 A 2450.0 960.0 307(G86 A -11000.0 960.0
770]Y267 A 2425.0 821.0 1308|G85 A -11025.0 821.0
771]Y268 A 2400.0 960.0 1309]|G84 A -11050.0 960.0
772[Y269 A 2375.0 821.0 1310]/G83 A -11075.0 821.0
773|Y270 A 2350.0 960.0 1311]G82 A -11100.0 960.0
774{Y271 A 2325.0 821.0 1312[{G81 A -11125.0 821.0
775[Y272 A 2300.0 960.0 1313|G80 A -11150.0 960.0
776|Y273 A 2275.0 821.0 1314|G79 A -11175.0 821.0
777{Y274 A 2250.0 960.0 315[/G78 A -11200.0 960.0
778]Y275 A 2225.0 821.0 316|G77 A -11225.0 821.0
779|Y276 A 2200.0 960.0 317|G76 A -11250.0 960.0
780[Y277 A 2175.0 821.0 318|G75 A -11275.0 821.0
781[Y278 A 2150.0 960.0 319|G74 A -11300.0 960.0
782[Y279 A 2125.0 821.0 320{G73 A -11325.0 821.0
783|Y280 A 2100.0 960.0 1321|G72 A -11350.0 960.0
784[Y281 A 2075.0 821.0 1322[G71 A -11375.0 821.0
785[Y282 A 2050.0 960.0 1323]|G70 A -11400.0 960.0
786[Y283 A 2025.0 821.0 1324|G69 A -11425.0 821.0
787[Y284 A 2000.0 960.0 325/G68 A -11450.0 960.0
788[Y285 A 1975.0 821.0 326/G67 A -11475.0 821.0
789|Y286 A 1950.0 960.0 327|G66 A -11500.0 960.0
790{Y287 A 925.0 821.0 328|G65 A -11525.0 821.0
791[Y288 A 900.0 960.0 329|G64 A -11550.0 960.0
792[Y289 A 875.0 821.0 330{G63 A -11575.0 821.0
793|Y290 A 1850.0 960.0 1331|G62 A -11600.0 960.0
794[Y291 A 1825.0 821.0 1332{G61 A -11625.0 821.0
795[Y292 A 1800.0 960.0 1333|G60 A -11650.0 960.0
796[Y293 A 1775.0 821.0 1334|Dummy A -11675.0 821.0
797]Y294 A 1750.0 960.0 1335|Dummy A -11700.0 960.0
798[Y295 A 1725.0 821.0 1336|Dummy A -11859.5 960.0
799[Y296 A 1700.0 960.0 -__lAlignmentMar| - -11949.5 960.0
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Table 2-1. Pad Coordinate (8/8)

[PADTYPE: SIZE X = 25 um, Y = 104 um

[PADTYPE: BUMP SIZE X = 25 um, Y = 104 um

GATE OUTPUTS 25 um pitch tartan GATE OUTPUTS 25 um pitch tartan
PAD No.| PAD NAME | BUMP X [um] Y [um] PAD No.| PAD NAME | BUMP X [um] Y [um]

800]Y297 A 1675.0 821.0 1337{Dummy A -12039.5 960.0
801]Y298 A 1650.0 960.0 1338[Dummy A -12000.0 761.0
802|Y299 A 1625.0 821.0 1339{Dummy A -11861.0 736.0
803|Y300 A 1600.0 960.0 1340]G59 A -12000.0 711.0
804]|Y301 A 1575.0 821.0 1341]|G58 A -11861.0 686.0
805]Y302 A 1550.0 960.0 1342|G57 A -12000.0 661.0
806]|Y303 A 1525.0 821.0 1343]|G56 A -11861.0 636.0
807|Y304 A 1500.0 960.0 1344]G55 A -12000.0 611.0
808|Y305 A 1475.0 821.0 1345|G54 A -11861.0 586.0
809|Y306 A 450.0 960.0 346|G53 A -12000.0 561.0
810]Y307 A 425.0 821.0 347|G52 A -11861.0 536.0
811]Y308 A 400.0 960.0 348|G51 A -12000.0 511.0
812|Y309 A 1375.0 821.0 1349]|G50 A -11861.0 486.0
813|Y310 A 1350.0 960.0 1350{G49 A -12000.0 461.0
814|Y311 A 1325.0 821.0 1351|G48 A -11861.0 436.0
815]Y312 A 1300.0 960.0 1352|G47 A -12000.0 411.0
816]Y313 A 1275.0 821.0 1353|G46 A -11861.0 386.0
817]Y314 A 1250.0 960.0 1354]|G45 A -12000.0 361.0
818|Y315 A 1225.0 821.0 1355|G44 A -11861.0 336.0
819|Y316 A 1200.0 960.0 1356]G43 A -12000.0 311.0
820]Y317 A 75.0 821.0 357|G42 A -11861.0 286.0
821]Y318 A 50.0 960.0 358|G41 A -12000.0 261.0
822|Y319 A 25.0 821.0 359|G40 A -11861.0 236.0
823|Y320 A 1100.0 960.0 1360]{G39 A -12000.0 211.0
824|Y321 A 1075.0 821.0 1361|G38 A -11861.0 186.0
825|Y322 A 1050.0 960.0 1362|G37 A -12000.0 161.0
826|Y323 A 1025.0 821.0 1363]|G36 A -11861.0 136.0
827|Y324 A 1000.0 960.0 1364]G35 A -12000.0 111.0
828|Y325 A 975.0 821.0 1365|G34 A -11861.0 86.0
829|Y326 A 950.0 960.0 1366]/G33 A -12000.0 61.0
830|Y327 A 925.0 821.0 1367|G32 A -11861.0 36.0
831]Y328 A 900.0 960.0 1368[G31 A -12000.0 11.0
832|Y329 A 875.0 821.0 1369]G30 A -11861.0 -14.0
833|Y330 A 850.0 960.0 1370|G29 A -12000.0 -39.0
834]Y331 A 825.0 821.0 1371]G28 A -11861.0 -64.0
835|Y332 A 800.0 960.0 1372|G27 A -12000.0 -89.0
836|Y333 A 775.0 821.0 1373]|G26 A -11861.0 -114.0
837]Y334 A 750.0 960.0 1374]G25 A -12000.0 -139.0
838]Y335 A 725.0 821.0 1375|G24 A -11861.0 -164.0
839|Y336 A 700.0 960.0 1376]G23 A -12000.0 -189.0
840|Y337 A 675.0 821.0 1377|G22 A -11861.0 -214.0
841]Y338 A 650.0 960.0 1378[G21 A -12000.0 -239.0
842|Y339 A 625.0 821.0 1379|G20 A -11861.0 -264.0
843|Y340 A 600.0 960.0 1380]G19 A -12000.0 -289.0
844|Y341 A 575.0 821.0 1381|G18 A -11861.0 -314.0
845|Y342 A 550.0 960.0 1382|G17 A -12000.0 -339.0
846|Y343 A 525.0 821.0 1383/G160 A -11861.0 -364.0
847|Y344 A 500.0 960.0 1384]|G15 A -12000.0 -389.0
848|Y345 A 475.0 821.0 1385|G14 A -11861.0 -414.0
849|Y346 A 450.0 960.0 1386]G13 A -12000.0 -439.0
850]|Y347 A 425.0 821.0 1387]|G12 A -11861.0 -464.0
851]Y348 A 400.0 960.0 1388[G11 A -12000.0 -489.0
852|Y349 A 375.0 821.0 1389]|G10 A -11861.0 -514.0
853|Y350 A 350.0 960.0 1390{G9 A -12000.0 -539.0
854|Y351 A 325.0 821.0 1391/G8 A -11861.0 -564.0
855|Y352 A 300.0 960.0 1392|G7 A -12000.0 -589.0
856|Y353 A 275.0 821.0 1393|G6 A -11861.0 -614.0
857|Y354 A 250.0 960.0 1394[G5 A -12000.0 -639.0
858|Y355 A 225.0 821.0 1395[G4 A -11861.0 -664.0
859|Y356 A 200.0 960.0 1396/G3 A -12000.0 -689.0
860]Y357 A 175.0 821.0 1397|G2 A -11861.0 -714.0
861]Y358 A 150.0 960.0 1398|G1 A -12000.0 -739.0
862|Y359 A 125.0 821.0 1399/G0 A -11861.0 -764.0
863|Y360 A 100.0 960.0 1400{Dummy A -12000.0 -789.0
864|Dummy A 75.0 821.0 1401{Dummy A -11861.0 -814.0

1402[Dummy A -12000.0 -839.0

1403[Dummy A -11861.0 -864.0

1404|Dummy A -12000.0 -889.0

1405|Dummy A -11861.0 -914.0

1406]Dummy A -12000.0 -939.0
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3. PIN FUNCTIONS

3.1 Power Supply System Pins

(1/2)
Symbol Pin Name Pad No. 1/0 Function
Vop Power supply for logic 152 to 157 - Power supply pin for logic circuit.
Connect to RVop pin.
RVoo Amp. output generator for 146 to 151 - Connect to Voo pin, and capacitor between Vss.
internal logic power supply
Vccio CPU/RGB interface power 248 to 252 - Power supply pin for CPU/RGB interface.
supply
Vbc DC/DC converter reference (120 to 135 - Reference power supply pin for DC/DC converter.
power supply
Vss Ground 100 to 119 - Connect to ground on system.
Vs Vs regulator output 5510 60 - Adjustment power supply voltage pin for source driver driving. The
Vs output voltage can be changed by setting VSSELO to VSSEL2.
VR Vr regulator output 61 to 65 - Reference adjustment power supply voltage pin for DC/DC converter.
This pin can adjust power supply voltage (VeH, VeL) for gate driving.
The VR output voltage can be changed by setting VRSELO to
VRSEL2.
Vem Power supply output for 49 to 54 Output | Gamma resistance and reference power supply output pin for VCOM
gamma and VCOM DA DA. Vem output voltage can be changed by setup of VSEL2 to
VSELO. Connect to capacitor between Vss.
Vool Power supply output for 136 to 145 - This is reference voltage output pin for Vooz, VcL boost.
DC/DC converter Connect to capacitor between Vss.
VeH DC/DC converter output 292 to 298 - Boost output voltage of DC/DC converter (VR x 2 to VR x 4).
VR voltage level is outputted 2 to 4 time of booster. The number of
boost steps of VeH is chosen by the connection method of VGHREF,
VGHONO, VGHONT1 registers and an external capacitor. The
voltage level outputted from this pin is used as top voltage for gate
drive. Connect the capacitor for boost between Vss.
Vob2 DC/DC converter output 38 to 47 - Boost output voltage of DC/DC converter (Voci x 2 or x 3).
Vbei voltage level is outputted 2 times of booster.
Connect the capacitor for boost between Vss.
Also, connect a schottky diode between Voc.
Vel DC/DC converter output 317 to 326 - Boost output voltage of DC/DC converter (VR x =1 to VR x =3).
VR voltage level is outputted —1 to —3 time of booster. The number of
boost steps of Vel is chosen by the connection method of VGLREF,
VGLONO, VGLONT1 registers and an external capacitor. The voltage
level outputted from this pin is used as bottom voltage for gate drive.
Connect the capacitor for boost and schottky diode between Vss.
Veo DC/DC converter output 2to5 - Boost output voltage of DC/DC converter (Voci x —1).

Voci voltage level is outputted —1 time of booster. Control of Ve of
operation is controllable by the VCLON register.

The voltage level outputted from this pin is used as voltage of the
regulator for negative side voltage output of VCOM drive circuit.
When unused VCOM drive circuit, give it as intact (setup VCLON =
0). Connect the capacitor for boost between Vss.

14
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(2/2)
Symbol Pin Name Pad No. 1/0 Function

C11+, C11— | Capacitor connect pin for |32 to 37, - To connect booster for DC/DC converter.
C12+, C12- | boost 26 to 31, For detail of the connection of capacitor, refer to 7.7 Variable
C21+, C21- 20 to 25, Boost Steps.
C22+, C22- 14 t0 19, For the recommended values of the capacitance and withstanding
C23+, C23- 299 to 301, voltage of each capacitor, refer to 7.10 Recommended
C31+, C31- 302 to 304, Capacitance Values of External Capacitor.

305 to 307,

308 to 310,

311 to 313,

314 to 316,

10 to 13,

6t09
PVccio Mode setting 166, 217, - Pull-up power supply pin for mode setting

233, 238,

243
PVoc Mode setting 162, 253 - Pull-up power supply pin for mode setting
PVss Mode setting 164, 209, - Pull-down power supply pin for mode setting

215, 246
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3.2 Logic System Pins
(1/3
Symbol Pin Name Pad No. 1/O Function
DTXO0 to CPU interface bus width (241, 237, Input [This pin selects the bus width of the i80/M68 interface (it is invalid for the
DTX2 selection 239 RGB interface).
DTXO0 DTX1 | DTX2 | i80/M68 Parallel Serial
L L L 18 bits Setting prohibited
L L H 8 bits Setting prohibited
L H L 8 bits 18 bits
L H H 8 bits Setting prohibited
H L L 16 bits 16 bits
H L H 16 bits Setting prohibited
H H L 16 bits Setting prohibited
H H H 16 bits Setting prohibited
RGB_DTX1, [RGB interface bus width |242, Input [This pin selects the bus width of RGB interface (it is invalid for the CPU
RGB_DTX2 |[selection 240 interface).
RGB DTX1 | RGB _DTX2 RGB Interface Bus Width
L L 18 bits
L H 16 bits
H L 16 bits
H H 6 bits
PSX CPU interface mode 232 Input [This pin selects the mode of the CPU interface.
selection L: i80/M68 interface, H: Serial interface
/CS Chip select 220 Input [This pin is used for chip select signals. When /CS = L, the chip is active
and can perform data I/O operations including command and data I/O.
/RESET Reset 222 Input [When /RESET is L, an internal reset is performed. The reset operation is
executed at the /RESET signal level. Be sure to perform reset via this
pin at power application.
/RESET is valid when pulse width is over 10 us.
/RD Read 228 Input [When i80 series parallel data transfer (/RD) has been selected, the
(E) (Enable) signal at this pin is used to enable read operations. Data is output to the
data bus only when this pin is low.
When M68 series parallel data transfer (E) has been selected, the signal
at this pin is used to enable read/write operations.
/WR Write 226 Input [When i80 series parallel data transfer (/WR) has been selected, the
(R,/W) (Read/write) signal at this pin is used to enable write operations.
When M68 series parallel data transfer (R,/W) has been selected, this
pin is used to determine the direction of data transfer.
L: Write, H: Read
C86 Select interface 236 Input [This pin is used to switch between interface modes (i80 series CPU or
M68 series CPU).
L: Selects i80 series CPU mode, H: Selects M68 series CPU mode
Sl Serial input 216 Input |This pin is data input of serial interface.
SCL Serial clock 218 Input |This pin is clock input of serial interface.

16
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(2/3
Symbol Pin Name Pad No. 1/O Function
Do to D17 Data bus for both 173,175, 177, /0 These pins comprise 18-bit bi-directional data bus.
CPU and RGB 179, 181, 183,
interface 185, 187, 189,
191, 193, 195,
197, 199, 201,
203, 205, 207
HSYNC Horizontal sync signal |230 Input  [This is the horizontal sync signal of the RGB interface.
VSYNC Vertical sync signal 229 Input [This is the vertical sync signal of the RGB interface.
DOTCLK Dot clock 231 Input _ [This is the dot clock signal of the RGB interface.
RS Data/command 224 Input  [When parallel data transfer has been selected, this pin is usually
selection connected to the least significant bit of the standard CPU address
bus and is used to distinguish between data from display data and
commands.
RS = L: Indicates that data from Do to D17 is command.
RS = H: Indicates that data from Do to D17 is data.
CSTB Frame synchronize 172 Output |This pin outputs signal synchronized frame leveled by interface
signal power supply voltage (Vccio).
RESET_SEL Reset selection signal [165 Input  |This pin selects initialization of the register by /RESET pin input.
H: Hard/command reset valid (In case of selecting register mode 1
or 3, only E20PC [R68] and DC/DC operation setting
[R24/R257] register is valid for hard reset.
L: Only command reset is valid
REGSEL1, Register mode 234, Input  [The #PD161704A builds in two registration tables and two register
REGSELO selection 235 initialization modes. These modes can be chosen by setup of this
pin. For more details about register mode, refer to 9. RESET.
REGSEL1 REGSELO Mode Setting
L L Register mode 1
L H Register mode 2
H L Register mode 3
H H Register mode 4
IF_SHARE Data bus switch 245 Input | This pin selects the mode which uses the data bus Do to D17 for
selection CPU access, or sharing it with the data bus of RGB interface.
L: Do to D17 is interface only for CPU.
H: Do to D17 is input pin only for RGB
In case of selecting this mode, command transfer is available only for
serial interface (both register read and data read are impossible).
OSCSEL Oscillation signal 163 Input | This pin is used to select the oscillation signal.
select L: Selects CR on-chip oscillator.
H: Selects oscillator connected to external resistor
OSCIN Oscillation signal 160 Input  |This is the oscillation signal pin.
161 OSCEL = H: Be sure to connect 36 kS resistor between OSCIN and
oscouTt Output OSCOUT pin.
OSCEL = L: Leave OSCIN and OSCOUT pin open.
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(3/3)
Symbol Pin Name Pad No. 1/O Function
EPEN Valid for external 167 Input  |This pin selects valid or invalid for external E?PROM.
E’PROM L: Valid for external E‘PROM
H: Invalid for external E°PROM
EDI Data input for E’PROM [168 Input  |This pin is data input for E?PROM interface.
interface It is used for reading of the data of EPROM.
It connects with DOUT (data out pin) of EPROM.
ECS Chip select for E2PROM |169 Output |This pin is used as the chip select pin for the E2PROM interface.
interface When ECS = H, the E2PROM goes to active status, after which data is
transferred.
This pin is connected to the E’PROM's CS (chip select) pin.
<R> |ESK Serial clock for E?PROM|170 Output |This pin is CLK for E2PROM interface. This is the EZPROM clock for
interface which has 8 divided circumferences in internal oscillator.
In the fall of ESK, data is outputted from EDO to E?PROM.
It connects with CLK (shift clock pin) of E’PROM.
EDO Data output for 171 Output |This pin is data output for E2PROM interface.
E?PROM interface Data is outputted to EPROM. It connects with DIN (data-in pin) of
E’PROM.
3.3 Driver Control Pins
Symbol Pin Name Pad No. 1/O Function
Y1 to Y7o Source output 504 to 863, Output |These pins are source output pins.
865 to 1224
Go to Ga21 Gate output 1399 to 1340, | Output [These pins are gate output pins (Go and Gsz21 are dummy outputs).
1333 to 1233,
335 to 394,
401 to 501
VCOMHM Common high-level 76 to 80 Output |[<COMONM [R30] = 1>
output Output high level of VCOM voltage.

This pin changes voltage, corresponding DAO to DA5 [R31], MCDAO
to MCDAG [R32]. Connect to capacitor between Vss.

<COMONM [R30] = 0>

This is open when not using.

VCOMLM Common low-level 87 to 91 Output |[<COMONM [R30] = 1>

output Output low level of VCOM voltage.

This pin changes voltage, corresponding DAO to DA5 [R31], MCDAO
to MCDAG [R32]. Connect to capacitor between Vss.

<COMONM [R30] = 0>

This is open when not using.

VCOMM VCOM output 66 to 73 Output |[<COMONM [R30] = 1>

Output VCOM voltage which synchronizing input VCINM.

Connect to common pin of LCD panel.

<COMONM [R30] = 0>

This is open when not using.

VCOMINM VCOM center voltage |75 Input  [This is VCOM center voltage input pin.

input When COMINM [R32] = 0, connect VCOMINM pin to PVss.
<COMINM [R32] = 0> Internal D/A valid

<COMINM [R32] = 1> VCOMINM input voltage valid
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3.4 Test or Other Pins

92 to 99, 256 to
289, 327 to 334,
395 to 400,

502, 503, 864,
1225 to 1232,
1334 to 1339,
1400 to 1406

Symbol Pin Name Pad No. 1/O Function
CONTACT1 to For Bump 254, 255, 290, - This is the pin used for Bump resistance measurement.
CONTACT4 resistance 291 CONTACT1, 2 and CONTACTS3, 4 short-circuit inside IC,

measurement respectively. When not use it, leave open.

TOUTO to TOUT17 | Test output 174,176, 178, Output |This is output pin when IC is in test mode.

180, 182, 184, Normally, leave it open.

186, 188, 190,

192, 194, 196,

198, 200, 202,

204, 206, 208
TDELAYO to Test input 219, 221, Input |These input pins are to set up test mode of IC.
TDELAY2, 223, Normally, connected it to Vss or open.
TSTRTST, 227,
TSTVIHL, 225,
TOSCI, 158,
TOSCSEL]I, 159,
VSTBY, Test input 247, Input [This is input pin when IC is in test mode.
TWPNL 244 Normally, connected it to Vss.
TVREFR, Test output 48, Output |This is output pin when IC is in test mode.
TGCLK, 212, Normally, leave it open.
TGSTB, 213,
TGOE1S, 210,
TGOEZ2S, 211,
TRL 214
DUMMY Dummy 1,74, 81 to 86, - Dummy pin
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4. PIN 1/O CIRCUITS AND RECOMMENDED CONNECTION OF UNUSED PINS

The 1/O circuit types of each pin and recommended connection of unused pins are described below.

(1/2
Pin Name Input Type /o Power Supply Recommended Connection of Unused Pins Note
Parallel Interface Serial Interface

PSX Schmitt trigger Input | Vceio Mode setting pin 1
RGB_DTX1, Schmitt trigger Input | Vccio Mode setting pin 1
RGB_DTX2

DTXO0 to DTX2 Schmitt trigger Input [ Vccio Mode setting pin 1
REGSELDO, Schmitt trigger + | Input | Vccio Mode setting pin 1
REGSEL1 low path filter

IF_SHARE Schmitt trigger Input [ Vccio Mode setting pin 1
RS Schmitt trigger Input [ Vccio Register setting pin -
/RD(E), /WR Schmitt trigger Input [ Vceio Connect to Vccio Connect to Vccio or Vss 1

(when i80 series interface)
C86 Schmitt trigger Input [ Vceio Mode setting pin Connect to Vccio or Vss 1
Do to D17 Schmitt trigger I/0 Vcceio - Connect to Vss -
Sl, SCL Schmitt trigger Input [ Vccio Connect to Vccio or Vss - -
HSYNC Schmitt trigger Input | Vceio Connect to Vccio or Vss -
VSYNC Schmitt trigger Input [ Vccio Connect to Vccio or Vss -
DOTCLK Schmitt trigger Input [ Vccio Connect to Vccio or Vss -
/RESET Schmitt trigger + | Input | Vccio Always reset on power application -
low path filter
EPEN Schmitt trigger Input [ Vceio Mode setting pin 1
EDI Schmitt trigger Input [ Vccio Connect to Vccio or Vss -
ECS - Output | Vccio Leave open -
ESK - Output | Vccio Leave open -
EDO - Output | Vccio Leave open -
CSTB - Output | Vccio Leave open -
RESET_SEL Schmitt trigger Input [ Vecio Connect to Vccio or Vss -
OSCIN - Input [ Voc Leave open -
OSCOoUT - Output | Voc Leave open -
OSCSEL - Input | Voc Mode setting pin 2
Y1to Y7o - Output | Vs Leave open -
Go to Ga21 — Output | VeH, VeL Leave open -
Notes 1. Connect to Vccio or Vss, depending on the mode selected.

2. Connect to Voc or Vss, depending on the mode selected.

20
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(2/12
Pin Name Input Type /o Power Supply Recommended Connection of Unused Pins Note
Parallel Interface Serial Interface
CONTACT1 to - - Leave open -
CONTACT4
TOUTO to TOUT17 Output | Vccio Leave open -
VSTBY Output | Voc Connect to Vss -
TVREFR Output | Vob Leave open -
TWPNL Output | Vccio Connect to Vss -
TSTRTST Input [ Vceio Connect to Vss or open -
TSTVIHL Input [ Vceio Connect to Vss or open -
TOSCI Input | Voc Connect to Vss or open -
TOSCSELI Input [ Voc Connect to Vss or open -
TDELAYO to Input [ Vceio Connect to Vss or open -
TDELAY2
TGCLK, Input | - Leave open -
TGSTB,
TGOE1S,
TGOEZ2S,
TRL

Data Sheet S17583EJ2V0ODS
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5. DESCRIPTION OF FUNCTIONS

5.1 CPU Interface

5.1.1 Selection of interface type (Each common register mode)

The £ PD161704A chip transfers data using a RGB interface (18/16/6-bit), i80/M68 parallel interface (18/16/8-bit), and

serial interface (18/16-bit). The PSX, DTXO0 to DTX2, RGB_DTX1, and RGB_DTX2 pins are used to select the modes
shown in the Table 5-1 below. Note that the i80/M68 parallel interface and serial interface can write data to the display

data RAM and registers, but that the RGB interface can write data only to the display data RAM.

Table 5-1. CPU Interface Mode (IF_SHARE = L)

/RD /WR D1s to
PSX | DTX0 | DTX1 | DTX2 | Mode C86 D17, D16 Do Ds D7 to D1 Do SI, SCL
(E) (R,/W) D1o
18-bit /RD /WR D15 to
L L L C86 |D17, D1 Do Ds D7 to D1 Do Hi-z Nt
parallel (E) (R,/W) D1o
D1s to
H Hi-Z Nt Ds Ds D7 to D1 Do
16-bit /RD /WR D1o
L H H L C86 Hi-z N
parallel (E) (R,/W)
D1s to
L H D17, D1e Hij-z Nt Ds D7 to D1| Hi-zN®
D1o
H
8-bit /RD /WR Not Note
L H L C86 |Hi-z™* |Hi-z"* | niz™® |Hi-z"® | D7toD1| Do Hi-z "t
parallel (E) (R,/W)
H
18-bit
L H L
serial
H X X X [Hi-z"® | Hi-z"® |Hi-z"® |Hi-z™* | Hiz"® | Hi-z""® | S], SCL
16-bit
H L L
serial
Other then above Setting prohibited

Remark X: Don'’t care

Note Hi-Z: High impedance (low clamping inside)
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Table 5-2. RGB Interface Mode (IF_SHARE = H)

/RD /WR Sl,
PSX |rReB_DTX1|RGB_DTX2| Mode C86 D17, D16 | D15 to D13 D12 D11 to Ds D7 to D1 Do
(E) (R,/W) SCL
/RD /WR )
L X X - C86 | Hi-z"*'| D17, D16 | D1s to D13 D12 D11 to Ds D7 to D1 Do
(E) Note2 (R,/W) Note2
H L 16-bit Hi-Z "*' | D1s to D13 D12 D11 to Ds D7 to D1 Do
-bi
H sl D17, D16 | D1s to D13 | Hi-Z ™' | D11to Ds D7 to D+ Hi-Z Nete!
H L 18-bit X X X SCL D17, D16 | D15 to D13 D12 D11 to Ds D7 to D1 Do
D7, De: Hi-ZVe*!
H H 6-bit Hiz Vet | iz Nt | iz Mot | iz Mot |27 58 Do
Ds to D1

Other then above

Setting prohibited

Remark X: Don’t care

Notes 1. Hi-Z: High impedance (low clamping inside)
2. When use it by IF_SHARE = H in parallel interface (PSX = L), use /CS, /RD (E) and /WR (R,/W) in non-active state.
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5.1.2 Selection of data transfer mode
When the 18-bit parallel interface is selected, the length of 1 pixel is fixed to 18 bits. With the 16-bit or 8-bit parallel
interface, however, the length of 1 pixel can be selected from 18 or 16 bits.

If the 16-bit or 8-bit parallel interface is selected, therefore, several modes of transferring data to the display RAM are
selectable.

[16-bit parallel interface]
<When 1 pixel = 18 bits>
<1> Transferring 16-bit data transfer + 2-bit data transfer two times (DTX0 = H, DTX1 = H, DTX2 = H)
1 pixel = 18-bit data is divided into 16-bit data and 2-bit data for transfer, as shown in Figure 5-3.
<R> <2> Transferring 9 + 9-bit data transfer two times (DTX0 = H, DTX1 = H, DTX2 = L)
1 pixel = 18-bit data transfer by 2 times transmission of 9-bit data as shown in Figure 5-4.
<When 1 pixel = 16 bits>
<1> 16-bit data transfer (DTX0 = H, DTX2 =L, DTX3 =)
Display data of 1 pixel is transferred by one transmission as shown in Figure 5-5 to 5-8. Because 1 pixel is 16 bits

long, the number of display colors is limited to 65,536.

[8-bit parallel interface]
< When 1 pixel = 18 bits>
<1> Transferring 6 + 6 + 6-bit data three times (DTX0 =L, DTX1 =H, DTX2 =)
1 pixel = 18-bit data is divided into three 6-bit data for transfer, as shown in Figure 5-9.
<2> Transferring 8 + 8 + 2-bit data three times (DTX0 =L, DTX1 = H, DTX2 = H)
1 pixel = 18-bit data transfer by 3 times transmission of 8-bit data transfer two times + 2-bit data transfer as shown
in Figure 5-10.
<Where 1 pixel = 16 bits>
<1> Transferring 8 + 8 bit twice (DTX0 =L, DTX1 =L, DTX2 = H)
1 pixel is divided into two 8-bit data for transfer, as shown in Figure 5-11. Because 1 pixel is 16 bits long, the

number of display colors is limited to 65,536.

1 pixel of the £PD161704A display RAM consists of 18 bits. If the 16-bit parallel interface is used to transfer 16 bits as 1
pixel (DTX1 = 0), therefore, the data transferred by the CPU (16 bits) runs short by 2 bits, and these 2 bits must be made
up for.

For how to do this, refer to Figures 5-5, 5-6 and 5-11.

24 Data Sheet S17583EJ2V0ODS



NEC

4PD161704A

<R>

Table 5-3. Interfaces and Data Transfer Modes
IF_SHARE =L
Interface Number of Mode of Transferring
PSX DTX0 DTX1 DTX2 RGB_DTX1 | RGB_DTX2 ) .
B B Mode Data of 1 Pixel 1-Pixel Data
L L 18-bit parallel 18-bit 18-bit transfer
Transferring 8+8+2-
H H . .
) bit three times
18-bit
L ) Transferring 6+6+6-
H L 8-bit parallel . .
bit three times
. Transferring 8+8-bit
L H 16-bit .
two times
L H H Transferring 16+2-bit
L/HNt | N two times
18-bit
Transferring 9+9-bit
H L )
. two times
H 16-bit parallel
16-bit transfer
L H
) (D17 to D10, D8 to D1)
16-bit
16-bit transfer
L L
(D15 to DO)
H H L L 16-bit serial 16-bit 16-bit transfer
L H L 18-bit serial 18-bit 18-bit transfer

Note When IF_SHARE =L, both RGB_DTX1 and RGB_DTX2 setting are invalid.

IF_SHARE =H
Interface | Number of Data Mode of Transferring
PSX DTX0 DTX1 DTX2 RGB_DTX1 RGB_DTX2
- B Mode of 1 Pixel 1-Pixel Data
16-bit transfer
H L
) (D15 to DO)
16-bit
L H 16-bit transfer
H L/H L/H L/H - (D17 to D13, D11 to D1)
L L 18-bit transfer
18-bit Transferring 6-bit
H H .
three times

Remark When it is not using serial interface, it regards as PSX = 0, therefore, DTXO0 to DTX2 are “Don’t care”.
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Figure 5-1. Relationship between Bus Data and Display RAM Data (18-bit parallel interface)

Data bus side

18-bit data
D7 | Dis | Dis| Dis | Dis | Diz | D11 Do | Do | Ds | D | Ds | Ds | D D3 D: | D:i | Do
RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM
D17z | D1 D1s Dia D13 D12 | D11 Dio Do Ds D~ De Ds D4 Ds D2 D1 Do
R data G data B data
1 pixel

Display RAM side

Figure 5-2. Relationship between Bus Data and Display RAM Data (18-bit RGB interface)

Data bus side

18-bit data
D17 I D1e| D15| D14I D13 I D12| D11 I Do | Ds I Ds D~ I Ds I Ds I D4 Ds I D2 [ D: | Do
RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM
D17 | Dr1e Dis D1 D13 D12 D1 D1o Do Ds D7 Ds Ds D4 Ds D2 D Do
R data G data B data
1 pixel
Display RAM side
Figure 5-3. Relationship between Bus Data and Display RAM Data
(1-pixel/18-bit mode, 16-bit parallel interface (DTX0, DTX1, DTX2 = H, H, H))
Data bus side
. 2-bit data
16-bit data (at 1-byte) (at 2-byte)
D15| D14 | D13 | D12 | D11 | D1o I Do Ds | D7 I Ds Ds D4 Ds D2 D1 Do D1 Do
RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM
D17 D1s D1s D14 Dis D12 D11 D1o Do Ds D7 Ds Ds D4 Ds D2 D1 Do
R data G data B data
1 pixel

Display RAM side

Caution Data D2 to D15 of the second byte are treated as invalid data when the 16-bit parallel interface is used.
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Figure 5-4. Relationship between Bus Data and Display RAM Data
(1-pixel/18-bit mode, 16-bit parallel interface (DTX0, DTX1, DTX2 = H, H, L))

Data bus side

9-bit data (at 1-byte)

9-bit data (at 2-byte)

Ds | D | Ds | Ds | Da [ Ds | D2 | D1 | Do

Ds | D | De | Ds | Ds | Ds | D> | Di | Do

RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM

RAM

RAM

RAM

RAM

RAM

RAM

RAM RAM
Di7z | Die Dis D1 D13 D12 D11 Do Do Ds D7 Ds Ds D4 Ds D2 D1 Do
R data G data B data
1 pixel
Display RAM side
Figure 5-5. Relationship between Bus Data and Display RAM Data
(1-pixel/16-bit mode, 16-bit parallel interface (DTX0, DTX1, DTX2 =H, L, L))
Data bus side
16-bit data
Dis | Dia | Dis | Diz | Div | --- | Do | De | De | D | Ds | Ds | Ds | Ds | D2 | D1 | Do | ---
o Data supplement function o
] | ] | | Dss | | ] [ ] | | | | I | Ds
H H H H H : Note: H H ' H H H H H H :Notef
RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM [ RAM | RAM | RAM | RAM
D17 D1s D1s D1 Dis D12 D11 D1o De Ds D~ Ds Ds D4 Ds D2 D1 Do
R data G data B data
1 pixel

Display RAM side

Note When in used 16-bit parallel interface, display RAM data D12 and Do are supplemented by D1s and D4 of bus data

respectively, and written to the display RAM as 18-bit data.
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Figure 5-6. Relationship between Bus Data and Display RAM Data
(1-pixel/16-bit mode, 16-bit parallel interface (DTX0, DTX1, DTX2 = H, L, H))

Data bus side

16-bit data
D17 I Dis I Dis I D14 I Dis l --- I Di2 I D11 l D|ol Ds I D7 l Ds I Ds I D4 l D3 I D> l D1 I ---
— Data supplement function —
] | ] ] | D7 | ] | | ] | ] | | | | | D
: : : : : ! Note! : : : : : : : : : : i Note!

RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM [ RAM
D17 | D1s D1s D14 D13 D12 | Dt D1o Do Ds D7 De Ds D4 Ds D2 D1 Do

R data G data B data
1 pixel

Display RAM side

Note When in used 16-bit parallel interface (DTX0, DTX1, DTX2 = H, L, H), display RAM data D12 and Do are
supplemented by D17 and Ds of bus data respectively, and written to the display RAM as 18-bit data.

Figure 5-7. Relationship between Bus Data and Display RAM Data
(16-bit RGB interface (RGB_DTX1, RGB_DTX2 =H, L))

Data bus side

16-bit data
Dis | Dia | Dis | Di2 | Dis | --- | Dio | De | Ds | D | De | Ds | Ds | Ds | D2 | D:i | Do | ---
o Data supplement function o
| [ | ] | Dss | | | | | | | ] [ ] | | b

: Note: :
RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM
D1z | D1 D1s Dia Dis D12 D11 D1o Do Ds D~ Ds Ds D4 Ds D2 D1 Do

R data G data B data
1 pixel

Display RAM side

Note When in used 16-bit parallel interface, display RAM data D12 and Do are supplemented by D15 and D4 of bus data
respectively, and written to the display RAM as 18-bit data.
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Note

Figure 5-8. Relationship between Bus Data and Display RAM Data
(16-bit RGB interface (RGB_DTX1, RGB_DTX2 =L, H))

Data bus side

16-bit data
Di7 | Dis | Dis | Dia | Dis | --- | Div | Dio] De | Ds | D | Ds | Ds | D+ | Ds | D2 | Di | ---
o — Data supplement function o
| [ | ] [ D | | [ | | | | ] [ | | | D
H H H H  Note: H : H H H H H '  Note

RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM [ RAM | RAM | RAM | RAM | RAM
D17 Die Dis Dia Dis D12 D11 D1o Ds Ds D~ Ds Ds D4 Ds D2 D1 Do

R data G data B data

1 pixel

Display RAM side

When In used 16-bit parallel interface, display RAM data D12 and Do are supplemented by D17 and Ds of bus data

respectively, and written to the display RAM as 18-bit data.

Figure 5-9. Relationship between Bus Data and Display RAM Data
(1-pixel/18-bit mode, 8-bit parallel interface (DTX0, DTX1, DTX2 =L, H, L))

Data bus side
6-bit data (at 1-byte) 6-bit data (at 2-byte) 6-bit data (at 3-byte)
Ds | Ds | D= | Di | Do Ds | Da | Ds | Do | Di [ Do Ds | Ds | Ds | D2 [ D1 | Do

Ds

RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM
D17 Dis Dis Dia D13 D12 D11 D1o Do Ds D~ Ds Ds D4 Ds D2 D1 Do

R data G data B data

1 pixel

Display RAM side

Caution Display data De and D7 of the 8-bit parallel interface are treated as invalid data.

Figure 5-10. Relationship between Bus Data and Display RAM Data
(1-pixel/18-bit mode, 8-bit parallel interface (DTX0, DTX1, DTX2 =L, H, H))

Data bus side

2-bit data
(at 3-byte)

D | Ds | Ds | Da | Ds | D2 | Di | Do D | Ds | Ds | Da | Ds | D2 | Di | Do D: | Do

8-bit data (at 1-byte) 8-bit data (at 2-byte)

RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM [ RAM | RAM | RAM
D17 | D1 Dis D14 Dis D12 | D D1o Do Ds D7 De Ds D4 Ds D2 D1 Do

R data G data B data
1 pixel

Display RAM side

Caution Display data D2 to D7 of the 3 word treated as invalid data.
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Figure 5-11. Relationship between Bus Data and Display RAM Data
(1-pixel/16-bit mode, 8-bit parallel interface (DTX0, DTX1, DTX2 =L, L, H))

Data bus side

8-bit data (at 1-byte) 8-bit data (at 2-byte)
Dr | Ds | Ds | Da | Ds | --- | D2 | Di | Do D | Ds | Ds | D« | Ds | D2 | Di | Do | ---
T — Data supplement function o
] | | ] ] D | [ ] | ] | ] ] | ] | | Ds
: : : : : i Note: : : : : : : : : : : i Note!

RAM [ RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM
D17 Dis Dis D14 D13 D12 D11 D1o Do Ds D~ Ds Ds D4 Ds D2 D Do

R data G data B data

1 pixel

Display RAM side

Note When in used 8-bit parallel interface, display RAM data Do and D12 are supplemented by bit D7 of the first byte of
the bus data and bit D4 of the second byte of the bus data, and written to the display RAM as 18-bit data

Figure 5-12. Relationship between Bus Data and Display RAM Data (6-bit RGB interface)

Data bus side
6-bit data (at 1-byte) 6-bit data (at 2-byte) 6-bit data (at 3-byte)
D: | Ds [ Do | D+ [ Do Ds | D« | Ds | D2 | Di Do Ds | Ds | Ds | D2 | Ds

Ds Do

RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM [ RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM
Di7 | Die Dis Dia D13 D12 D11 D1o Do Ds D~ Ds Ds D4 Ds D2 D1 Do

R data G data B data
Display RAM side

Figure 5-13. Relationship between Bus Data and Display RAM Data (18-bit serial interface)

Data bus side

18-bit data
Diz | Dis | Dis] Dwa | Dis | Dio | Dis | Dio | De | Ds | Dr | Ds | Ds | Ds | Ds | D2 | D+ | Do

RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM [ RAM | RAM | RAM | RAM [ RAM | RAM | RAM | RAM | RAM
D17 D1s Dis D14 D13 D12 D11 D1o D9 Ds D~ Ds Ds D4 Ds D2 D1 Do

R data G data B data

1 pixel

Display RAM side
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Figure 5-14. Relationship between Bus Data and Display RAM Data (16-bit serial interface)

Data bus side

16-bit data
D15| Dml D13| D12 I D11 l --- I Dio l Do ] Ds I D7 I Ds I Ds I D4 I D3 I D> I D+ I Do | ---
o Data supplement function o
| [ | ] | Dis | | [ | | [ | ] [ | | | D

' ' ' ' ' Note! ' E ' ' ' ' ' '
RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM | RAM
D17z | D1 D1s D14 D13 D12 D11 Dio Do Ds D~ De Ds D4 Ds D2 D+ Do

R data G data B data
1 pixel

Display RAM side

Note When in used 16-bit serial interface, display RAM data D12 and Do are supplemented by D1s and D4 of bus data
respectively, and written to the display RAM as 18-bit data.
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Figure 5-15. 16-bit Parallel Interface Data Transfer (1-pixel/18-bit mode)

e\ /

RS
/ A / 1
/WR
Dis >< Dis >< Invalid >< >< D17 >< Invalid ><
D14 >< D16 >< Invalid >< >< D1e >< Invalid ><
D13 >< Dis >< Invalid >< >< D1s >< Invalid ><
Do >< Di1 >< Invalid >< >< D11 >< Invalid ><
Ds >< D1o >< Invalid >< >< D1o >< Invalid ><
D7 >< De >< Invalid >< >< De >< Invalid ><
D >< Ds >< Invalid >< >< Ds >< Invalid ><
D1 >< D3 >< D1 >< >< D3 >< D1 ><
1st word 2nd word 1st word 2nd word
wi S .
1-pixel data 1-pixel data

32 Data Sheet S17583EJ2V0ODS



NEC

4PD161704A

Figure 5-16. 8-bit Parallel Interface Data Transfer (1-pixel/16-bit mode)

/CS \

RS

T G
D GE G G G GC |
S GE Gr G S G

D+ >< D1o >< D2

o)

Do >< Do >< D1

A

= o X

1st byte 2nd byte

—_—

1-pixel data

1st byte

2nd byte

—_—

1-pixel data
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Figure 5-17. 8-bit Parallel Interface Data Transfer (1-pixel/18-bit mode)

L O O | Lt Lt L[t

Dr >( Invalid >( Invalid >( Invalid >( >( Invalid >( Invalid >( Invalid X
De >( Invalid >( Invalid >( Invalid >( >( Invalid >( Invalid >( Invalid X

Ds

X o X o X X o X o X

Ds >( Dis >( Dio >( Ds >( >( Dis >( Dio >( Ds
X X X X X X
X X X X X X

D1 D13 D7 D1 >( D13 D7
Do D12 Ds Do >( D12 Ds Do
1st byte 2nd byte 3rd byte 1st byte 2nd byte 3rd byte
N J N J
Y '
1-pixel data 1-pixel data
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Figure 5-18. Relationship between Bus Data and Setting Data in 18-bit Parallel Interface Mode

« 18-bit parallel interface

<Read/write in command>
Data bus | D17 | Dis | Dis | D1 | D13 | D12 | D11 | D1o | Do | Ds | D7 | Ds | Ds | D4 | Ds | D2 | D1 | Do |
v A v A A A v X v v X A A\ v X
[ 1815] 1B14] 1B13] 1B12] 1B11] 1B10] 1B9 | 1B8 [ 1B7 | 1B6 [ 1B5 | 1B4 [ 1B3 | 1B2 | 1B1 [ IBO |
Index (RS = low level)
Data bus | D17 | D1s | D1s | Di1a | D13 | D12 | D11 | D1o | Do | Ds | D7 | Ds | Ds | D4 | Ds | D2 | D1 | Do |
A A A N N N A A A N A N N N N A
| Dis | Di1a | D13 | D12 | D11 | D1o | Do | Ds | D~ | Ds | Ds | D4 | Ds | D2 | D1 | Do |
Data (RS = high level)
<Read/write in display data (1 pixel = 18-bit) >
Databus [ D [ Dw [ Dis [ D [ Dz [ D2 [ D [ Dw [ Do [ Ds [ D [ Ds [ Ds [ De [ Ds [D: [ D [ Do |
A \ A A A A A A A A A A A X A A
[ 1815] 1814] 1B13] 1B12] 1B11] 1B10] 1B9 | 1B8 | 187 | 186 | 1B5 | 1B4 | 1B3 | 1B2 | 1B1 ] I1BO |
Index: OEH (RS = low level)
Data bus | D17 | D1s | D1s | D1a | D13 | D12 | D11 | D1o | Do | Ds | D~ | Ds | Ds | D4 | Ds | D2 | D1 | Do |

\ A \ A

A

\

A

\

A

A

A

Internal RAM | DB17[DB16]DB15]DB

\ \ N A
14|pB13]|DB12|DB11|DB10]

A
pB9 | pB8 | DB7 [ DB6 | DB5 | DB4 | DB3 | D

\ \
B2 | pB1 | DBO |

Display data (RS = high level)
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Figure 5-19. Relationship between Bus Data and Setting Data in 16-bit Parallel Interface Mode
(except for DTX0, DTX1, DTX2=H, L, L)

« 16-bit parallel interface

<Read/write in command>

Databus|D15|D14|D13|D12|D11|D10|DQlDa|D7|D6|D5|D4|D3|Dz|D1

\

\ A A A A

A A A A A A
[ 1B15] 1814] 1B13] 1B12] 1B11] 1B10] 1B9 | 1B8 | 1B7 | 1B6 | 1B5 | 1B4 | 1B3 | 1B2 |

Index (RS = low level)

Databus | Dis | Diu [ Dis | Die [ D [ Do | Do [ Ds [ D [ Ds [ Ds [ D: [ Ds | D | D

A\

\ A A ¥ ¥

N\ \ A A \ A A
|D15|D14|D13|D12|D11|D10|DelDa|D7|Ds|D5|D4|D3|Dz|

Data (RS = high level)

<Read/write in display data (1 pixel = 16-bit) >

Data bus |D15|D14|D13|D12|D11|D10|D9|Da|D7|D6|D5|D4|D3|D2|

'\ \ \ A A

A

A A A A A A A A
[ 1815] 1B14] 1B13] 1B12] 1B11] 1B10] 1B9 | 1B8 | 187 | 1B6 | 1B5 | 1B4 | 1B3 | 1B2 |

[ Do |
A N
181 | 180 |

[ Do ]
Ly
D+ |D0 |
D+ |D0 |
X N
181 | 180 |

Index: OEH (RS = low level)

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

\ A A

\\\\

v ¢\A\ \
Internal RAM | Dw | D1s | D1s | D1a | D1s | D12 | D11 | D1o | D9 D7

D4

D: | D | D | Do |

Display data (RS = high level)
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Figure 5-20. Relationship between Bus Data and Setting Data in 16-bit Parallel Interface Mode
(DTX0, DTX1, DTX2 = H, L, H)

« 16-bit parallel interface
<Read/write in command>

Data bus | D17 | Dis | Dis | D14 | D13 | D12 | D11 | D1o | Ds | D7 | Ds | Ds | Da | Ds | D2 | D1 |
A A A A A A A \ A A A A A A
[ 1815] 1B14] 1B13] 1B12] 1B11] 1B10] 1B9 | 1B8 [ 187 | 1B6 [ 1B5 | 1B4 | 1B3 | 1B2 | 1B1 [ IBO |
Index (RS = low level)
Data bus | D17 | Dis | Dis | D14 | D13 | D12 | D11 | D1o | Ds | D7 | Ds | Ds | Da | Ds | D> | D1 |
Y ¥ Y A ¥ ¥ ¥ Y \ 2 Y ¥ \ ¥ ¥ ¥
| Dis | D14 | D1s | D12 | D1 | D1o | Do | Ds | D7 | Ds | Ds | D4 | Ds | D2 | D+ | Do |
Data (RS = high level)
<Read/write in display data (1 pixel = 16-bit) >
Data bus | D17 | Dis | Dis | D14 | D13 | D12 | D11 | D1o | Ds | D7 | Ds | Ds | Da | Ds | D2 | D1 |
¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ v ¥ L ¥ ¥ ¥ ¥
[ 1815] 1814] 1B13] 1B12] 1B11] 1B10] 1B9 | 1B8 | 1B7 | 1B6 | 1B5 [ 1B4 | 1B3 | 1B2 | 1B1 | 1BO |
Index: OEH (RS = low level)
Data bus | D17 | D1 | D1s | D1a | D13 | D12 | D11 | D1o | Ds | D7 | Ds | Ds | Da | Ds | D2 | D1 |

A

A A A A
Internal RAM | D17 | D1 | D1s | D14 | D13 | D12 | D1 | D1o | Do

Ds D7|D6|D5|D4

AW AW

v

Ds [ D | D1 | Do |

Display data (RS = high level)
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Figure 5-21. Relationship between Bus Data and Setting Data in 8-bit Parallel Interface Mode

8-bit parallel interface
<Read/write in command>

1st byte 2nd byte
Databus| D7 | Ds | Ds | Ds | Ds | Do | D1 | Do | D | Ds | Ds | Ds | Ds | D2 | D1 | Do |

A 4 A A v \ 4 \ 4 v v v \4 \4 \ 4 A\ 4 \ 4 A A 4 \4
[1B15]B14]i1B13]1B12]1B11]1B10] B9 [ B8 [ 1IB7 [ 1B6 [ 1B5] 1B4 [ 1B3 [ 1B2 [ 1B1 [ I1BO |

Index (RS = low level)
1st byte 2nd byte

Databus| D7 [ Ds | Ds | Da [ Ds | D2 | D1 [ Do | D7 [ Ds | Ds | Da [ Ds | D2 | Ds | Do |

A4 A 4 Y A A 4 A4 A 4 A 4 A 4 A 4 A\ 4 \4 \ 4 A A 4 v
I D1s | D14 | D13 I D12 | D11 | D1o | Do | Ds I D7 | Ds | Ds | D4 | D3 | D2 | D1 | Do |
< N
~ Tl

Data (RS = high level)

<Read/write in display data (1 pixel = 16-bit) >
1st byte 2nd byte
Databus| D7 | Ds | Ds | Da [ Ds [ D2 | D+ | Do | D7 | Ds | Ds | Ds | Ds | D2 | D1 | Do |

A 4 A 4 \ 4 \ 4 \ 4 A 4 A 4 A4 A 4 A 4 \ 4 A\ 4 \ 4 A A 4 A4
[1B15]iB14]1B13]1B12]1B11]1B10] 1IBo [ B8 [ 1IB7[1B6 [ IB5[1B4 [ 1B3[1B2 [1B1 ] 180 |

Index: OEH (RS = low level)

Databus| D [ Ds | Ds [ Ds | D 1 | Do | (1st byte transfer)

s | D2 | D
\ \ \l D7 | Ds | Ds [ D4 | D3 | D2 [ D1 | Do | (2nd byte transfer)
\ Display data

v \ \ \ \ \\ \¥ \\ \\ ,\(RS +hlgh level)

Internal RAM |DB17|DB16| DB15| DB14| DB13|DB12IDB11IDB10I DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 [ DBO |

A
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Figure 5-22. Relationship between Bus Data and Setting Data in 16-bit Serial Interface Mode

« 16-bit serial interface
<Write in command>

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

N A A A \ \ \ /4 A A A A A A \
[ 1815] 1B14] 1B13] 1B12] 1B11] 1B10] 1B9 | 1B8 [ 187 | 1B6 [ 1B5 | 1B4 | 1B3 | 1B2 ] 1B1 | IBO |

Index (RS = low level)

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

A A A v A A A\ \ A\ v A\ N \ \ v
|D15|D14|D13|D12|D11|D10|D9|D8|D7|Ds|D5|D4|D3|D2|D1|D0|

Data (RS = high level)

<Write in display data (1 pixel = 16-bit) >
DatabuslD15|D14|D13|D12|D11|Dm|D9|Ds|D7|Ds|D5|D4|Da |D2 |D1 |Do |

A \ A \ \ /4 \ A N A A A \
[ 1815] 1814] 1B13] 1B12] 1B11] 1B10] 1B9 [ 1B8 [ 187 [ 1B6 [ 1B5 | 1B4 | 1B3 | 1B2 | 181 ] I1BO |

Index: OEH (RS = low level)

Data bus | Dis | D14 | D13 | D12 | D11 | D1o | D9 | Ds | D7 Ds D+ | Do

\ \ \ \ \\ \\ \\ \\ \\l RS Hehiiove)
ST

Internal RAM |DB17|DB16|DB15|DB14|DB13|DB12| pB11]pB10| pB9 | DB | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DBY DBO|

<
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Figure 5-23. Relationship between Bus Data and Setting Data in 18-bit Serial Interface Mode

« 18-bit serial interface
<Write in command>

DatabuleW|D15|D15|D14|D13|Dw2|Dn |D|0 | Do |Da |D7 |D5 |D5 |

Ds | Ds [ D: [ Di [ Do |
v \ A A A A v \ A \ \ v )
[1B15] 1B14] 1B13] 1B12] 1B11] 1B10] 1BS [ 1B8 [ 187 [ 1B6 [ 1B5 [ 1B4 [ 1B3 [ 1B2 | 1B1 [ 1BO |
Index (RS = low level)
Databus [ Di7 | D | Dis [ D [ Dis [ Do [ D [ Do [ Ds [ Ds [ D [ Ds [ Ds [ D [ Ds [ Do [ D0 [ Do ]
A A A A A \ \ \ A A A A A A \ \
[ D [ Dw [Dw [Dw [Dn [Dw D [De [Or [ Do [De [De [D: [D: [O [Do ]
Data (RS = high level)
<Write in display data (1 pixel = 18-bit)>
Databus [ Di7 | Dis [ Dis [ Du [ Dz [ D2 [ D [ Do [ Do [ De [ D [ De [ Ds [ Ds [ Ds [D: [ D [ Do |
\ A A A \ \ \ \ \ A \ A A A A N
[1B15] 1814 1B13] 1B12] 1B11] 1B10] 1B9 [ 1B8 | 1B7 [ 1B6 [ 1B5 | 1B4 [ 1B3 [ 1B2 | 181 [ 1BO |
Index: OEH (RS = low level)
Databus [ Di7 | D | Dis | D [ Dis [ Do [ Dt [ Do [ Ds [ Ds [ D [ Ds [ Ds [ D [ Ds [ Do [ D0 [ Do ]

A \

A

A

A

A

A

A

A

A

A

A
Internal RAM | DB17|DB16|DB15]DB

A A A A
14]DB13[DB12[DB11]DB10]

DBy | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | D

\ '\
B2 | pB1 | DBO |

40
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5.1.3 RGB interface (Each common register mode)

The uPD161704A can be directly connected to the RGB interface when NWRGB (bit D2) of R2 register is set to 1.

The HSYNC and VSYNC signals establish synchronization in the horizontal and vertical direction, respectively, and data
input to the data bus (D17 to Do) is latched in synchronization with DOTCLK. For the electrical specifications, refer to 11.
ELECTRICAL SPECIFICATIONS.

When the RGB interface is selected, the display output timing can be selected from <HSYNC/VSYNC/DOTCLK> or
<internal oscillation clock>. It can also be selected whether the data input from the RGB interface is to be written to the
display RAM or not.

The mode in which the data input from the RGB interface is not written to the display data RAM and is used for display
output is called the through mode (the display output timing is generated by HSYNC/VSYNC/DOTCLK).

The mode in which the data input from the RGB interface is written to the display data RAM for display output is called the
capture mode. In the capture mode, the display output timing can be selected from < HSYNC/VSYNC/DOTCLK > or
<internal oscillation clock>.

Movement of #PD161704A when making display output timing into <HSYNC/VSYNC/DOTCLK> is as follows.

Start

1<

VSYNC =0, HSYNC = 0 — 1: Back porch count reset, line count reset
2

VSYNC =1, HSYNC = 0 — 1: Back porch count +1 <
l

The value of back porch counter is subtracted from the value (tver) set to the back porch of perpendicular period.

tvep — back porch count number = not 0

> 1=0
HSYNC =0, DOTCLK = 0 — 1: Back porch count reset
l
HSYNC =1, DOTCLK = 0 — 1: Back porch count+1 <«
l

The value of back porch counter is subtracted from the value (tHer) set to the back porch of horizontal period.

tHep — back porch count number = not 0

l=0
It is taking in about the first RGB data at the rising edge of the next DOTCLK.
\2
Data is taken in by 240 clocks (data is disregarded after 240 clocks).
\2
The data taken in by HSYNC = 1—0 is latched to the output stage.
\2
Line count +1 = 323
< 323No'(e

Note 323 = 320-display line + 3-dummy line

Remark When VSYNC and HSYNC are low active and DOTCLK is latched (VSEG, HSEG and DCKEG pins are L and
BPSEL = 0, respectively) about data in the rising edge.
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<R>

Caution As for low active and VSYNC and HSYNC, DOTCLK latch data by the rising edge when RGB 18/16-bit
mode is selected. Moreover, low active is latched by the rising edge of the 3rd shot at the time of RGB 6-
bit mode selection, and, as for DOTCLK, VSYNC and HSYNC latch data.

In addition, an RGB data invalid mode is also available. In this mode, data input from a motion picture chip via the RGB
interface is ignored. Note that only data input from the RGB interface is ignored in this mode and that access from the
i80/M68 parallel interface and serial interface is possible.

However, mode selection operates NWRGB, RGBS, and DISPCK bits of R2 register on shown as follows.

Table 5-4. RGB Interface Mode Selection

R2 RGB Interface
NWRGB RGBS DISPCK ) o Writing from RGB Interface to
Mode Display Output Timing Clock .
D2 D1 Do Display Data RAM
1 0 0/1 Through mode HSYNC/VSYNC/DOTCLK No
1 1 1 HSYNC/VSYNC/DOTCLK
Capture mode Yes
1 1 0 Internal oscillation clock
1 HSYNC/VSYNC/DOTCLK
0 0/1 RGB data invalid mode No
0 Internal oscillation clock

When capture mode is selected, DOTCLK is used as a write-in signal to a display data RAM. In addition, X addresses of
an address pointer are reset by the HSYNC signal, and an increment is carried out by DOTCLK. Y address is reset by the
VSYNC signal and an increment is carried out by HSYNC signal.

The blanking period can be set by the horizontal back porch register and vertical back porch register. When in RGB 6-bit
mode, the value which increased the value of a level back porch register 3 times comes back porch period.

The active levels of HSYNC and VSYNC can be set. In addition, the active level of DOTCLK can also be set. In the
through mode, however, the partial function and window access mode cannot be used.
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[Example of using RGB interface]

<Through mode>

In the through mode, the area to be displayed by the RGB interface is specified by the RGB interface start line register
(RGBST [8:0], R16) and RGB interface end line register (RGBED [8:0], R17). The data written to the display data RAM are
displayed in areas other than the RGB interface area. In the through mode, the display data RAM and registers can be
accessed (written or read) by the i80/M68 interface or serial interface when an access is made by the RGB interface.

Therefore, an operation such as rewriting the time or antenna by a base band IC while inputting motion picture data from

a DSP via the RGB interface can be performed.

Oct. 23th RGB interface
10:35 4 Start line (Sets by R60 register)

Data RAM display area

i80/M68 interface RGB interface

<¢— (through mode)

or
Access area

Rewrites
by serial interface {

¥~ RGB interface
End line (Sets by R61 register)

<Capture mode>

In the capture mode, the area set in the window access mode is written by the RGB interface (CAPXMIN [7:0], CAPXMAX
[7:0], CAPYMIN [8:0], CAPYMAX [8:0], R18 to R21).

Even in this mode, the i80/M68 parallel interface or serial interface, which are shared with the RGB interface, can be used.
Note, however, that data can be written to a register while the RGB interface is accessed, but that the RAM cannot be

accessed. Make sure that only one of these accesses is made (shift to the RGB data invalid mode so that RGB data is not

input).

RGB interface performs the writing to the RAM area
4 specified by the window area for RGB interface.

Oct. 23th

i80/M68 parallel interface and serial interface
perform the rewriting of the display data RAM to the RAM area
specified by the window access mode.
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<Notes on using RGB interface>

<1> Be sure to input data from the RGB interface every frame.

<2> When changing the mode (e.g., from the through mode to the capture mode, and vice versa), issue defined mode of
selection command after once always setting RGB invalid mode.

<3> lt is a shift flow from the time of internal oscillation use (DISPCK [R2] = 0) to each mode as a display clock.

(1)RGB interface invalid mode (2) Through mode (3) Capture mode (4) Capture mode
(display clock: DOT) (display clock: DOT) (display clock: internal oscillator)  (display clock: DOT)
NWRGB | RGBS | DISPCK NWRGB | RGBS |DISPCK NWRGB| RGBS [ DISPCK NWRGB | RGBS | DISPCK
X X 0 X X 0 X X 0 X X 0
! l ! l
NWRGB|[ RGBS [ DISPCK NWRGB | RGBS [ DISPCK NWRGB| RGBS [ DISPCK NWRGB | RGBS | DISPCK
0 X 1 0 X 1 0 X 0 0 X 1
{ \’ { \’
WAIT time 1 WAIT time 1 WAIT time 1 WAIT time 1
{ d { d
Shift to RGB interface invalid mode (DOT) | NWRGB [ RGBS | DISPCK NWRGB| RGBS [ DISPCK NWRGB| RGBS | DISPCK
1 0 1 1 1 0 1 1 1
\’ { \’
VSYNC VSYNC VSYNC
2 { \2

Shift to through mode (DOT) Shift to capture mode (internal oscillator) Shift to capture mode (DOT)

Remark WAIT time 1: Set sufficient time of one or more frames.
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<4> |t is a shift flow from the time of DOTCLK use (DISPCK [R2] = 1) to each mode as a display clock.

(5) RGB interface invalid mode (6) Through mode (7) Capture mode (8) Capture mode
(display clock: internal oscillator) (display clock: DOT) (display clock: internal oscillator)  (display clock: DOT)
NWRGB RGBS DISPCK NWRGB | RGBS | DISPCK NWRGB RGBS DISPCK NWRGB RGBS DISPCK
X X 1 X X 1 X X 1 X X 1
l l l {
NWRGB RGBS DISPCK NWRGB | RGBS | DISPCK NWRGB RGBS DISPCK NWRGB RGBS DISPCK
0 X 0 0 X 1 0 X 0 0 X 1
| | | {
WAIT time 2 WAIT time 3 WAIT time 3 WAIT time 3
{ { { l
Shift to RGB interface invalid NWRGB | RGBS | DISPCK NWRGB RGBS DISPCK NWRGB RGBS DISPCK
(internal oscillator) mode 1 0 1 1 1 0 1 1 1
{ { 2
VSYNC VSYNC VSYNC
{ { {
Shift to through mode (DOT) Shift to capture mode (OSC) Shift to capture mode (DOT)

Remarks 1. WAIT time 2: External clock for two frames is required.
2. WAIT time 3: External clock + VSYNC for one frame is required.

<5> Data (back porch period is included) of one line should be set within the period of HSYNC to HSYNC.

<6> Data (back porch period is included) of one frame should be set within the period of VSYNC to VSYNC.

<7> INC function cannot be used about the writing to the display data RAM at the time of capture mode.
However, ADX and an ADR function can be used.

<8> A setup of XA [7:0], YA [8:0], XMN [7:0], XMX [7:0], YMN [8:0], YMX [8:0], R6 to R11 is invalid at the time of RGB
interface mode (since these are set up of CPU interface).

<9> The period from "the DOTCLK standup after falling of HSYNC" to "the standup of DOTCLK after HSYNC standup”
should not start VSYNC. For more details, refer to the next Figure 5-24.
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<R> Figure 5-24. Example of HSYNC, VSYNC, and DOTCLK Input Timing (both HSYNC and VSYNC are low active, and

data latch by DOTCLK rising edge)

=0

(1) BPSEL

Prohibited rising VSYNC in this piriod

ul

VSYNC

HSYNC

e U UU UL UUUUUUL

(2) BPSEL = 1

Prohibited rising VSYNC in this period

L |

VSYNC I

HSYNC

DOTCLK

Figure 5-25. HSYNC and VSYNC Input Image Figure (when both HSYNC and VSYNC are high active)

m Vertical back porch period

Horizontal back porch period

RN Valid data NN

RN Valid data NN
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Figure 5-26. RGB Interface Horizontal Period and Vertical Period Back Porch

Horizontal period back porch (Example of back porch number = 5)

HSYNC |
DOTCLK HERENERERERERERERENERE RN RN

Data _| [ [ [ [ [ [4]2f3J4fs[ | T T T T T [T T T T T |

/ X Valid data

Back porch = 1 Back porch =5

Vertical period back porch (Example of back porch number = 3)

BPSEL (R112) = 20H

VSYNC
sve | L LU U U U WWdodod |

Data [ I 1 [ 2 | 3 | | I I I I |
d X
Back porch =1 )
Back porch = 3 Valid data

BPSEL (R112) = 21H

VSYNC
S N T T T R N T

Data | [ [ 1] 2 1 3 ]

T L
Back porch =3

Back porch = 1 Valid data
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5.1.4 i80/M68 parallel interface (Each common register mode)

When the parallel interface has been selected, setting the C86 pin as either H or L enables a direct connection to an i80
series or M68 series CPU (Refer to Table 5-5 below).

Table 5-5.
C86 Mode /RD (E) /WR (R,/W)
H M68 series CPU E R, /W
L i80 series CPU /RD /WR

The data bus signal is identified according to the combination of the /RD (E), and /WR (R,/W) signals, as shown in the

following Table 5-6.

48

Table 5-6.
M68 Series CPU i80 Series CPU .
Function
R,/W /RD /WR
H L H Read display data
L H L Write display data

Data Sheet S17583EJ2V0ODS



NEC 4PD161704A

(1) i80 Series Parallel Interface

When i80 series parallel data transfer has been selected, data is written to the 4 PD161704A at L period of the /WR signal.
The data is output to the data bus when the /RD signal is L.

Figure 5-27. i80 Series Interface Data Bus Status

- T\ /

A
/WR
A
/RD
Y
Hi-z / ' Hi-Z
DBn Writing data A Valid data

Data write Data read

(2) M68 Series Parallel Interface
When M68 series parallel data transfer has been selected, data is written at the H period of the E signal when the R,/W

signal is L. In a data read operation, data is output at the rising edge of the E signal in a period when the R,/W signal is H.
The data bus is released (Hi-Z) at the falling edge of the E signal.

Figure 5-28. M68 Series Interface Data Bus Status

R,/W

Data write

Hi-Z "

Data Sheet S17583EJ2V0ODS 49



NEC 4PD161704A

5.1.5 VSYNC interface (Each common register mode)

The VSYNC interface in which the video display is possible is built in only by i80/M68 conventional parallel interface and a
conventional frame synchronized signal (VSYNC).

By setting up with VIMD = 1, VSYNC interface comes usable. In VSYNC interface, internal display operation is
synchronized by the frame synchronized signal (VSYNC). From i80/M68 interface, it abolishes that the data before
rewriting and the data after rewriting are intermingled in one frame by writing display data in RAM at a write-in speed more
than fixed speed from internal display operation.

VSYNC L1 [ |
PAM data wiite —§oooooooooooooooooooooo<
in system interface W

Display operation
for internal clock

In addition, if VSYNC comes active, being simultaneous (the above figure falling of VSYNC), when the writing from a
system interface to RAM begins to be performed, it is necessary to write in data above the speed computed by the
following expression of relations.

<R> In this mode, secure to keep width over 1 H MIN. for VSYNC active width.

[RAM write-in speed]

RAM write-in speed (MIN.) [Hz] < 1/ {one-line time (calibration time) / the number of one-line write-in data}
Remark The number of 1 line write-in data is the number of data for one line transmitted from CPU.
[Example 1 of calculation] When writing in data of 320 pixel of 240 RGB,
- Rewriting pixel size : 240 RGB x 320
- Interface : 16-bit package transmission

- One-line time : 51 us (frame frequency of 60 Hz)

RAM write-in speed minimum value = 1/ (51 us/240) = 4.62 MHz (when not taking variation in a calibration into

consideration)
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5.1.6 Serial interface (Each common register mode)

When the serial interface has been selected, if the chip is active (/CS = L), serial data input (SI) and serial clock input
(SCL) can be received. When 18-bit serial interface is used, serial data is read from D17 and then from D16 to Do on the
rising edge of the serial clock, via the serial input pin. This data is synchronized on the eighteenth serial clock's rising edge
and is then converted to parallel data for processing.

When 16-bit serial interface is used, serial data is read from D1s and then from D14 to Do on the rising edge of the serial
clock, via the serial input pin. This data is synchronized on the sixteenth serial clock's rising edge and is then converted to
parallel data for processing.

Also, like using parallel interface, serial interface can judge what it is by RS input.

RS =L RS =H

Index Data

Remark When it writes in display RAM, it is possible by selecting specified register number same as register.
The serial interface signal chart is shown below.

Figure 5-29. Serial Interface Signal Chart (16-bit serial interface)

/cs — \ Ve

sce SISy

Remarks 1. If the chip is not active, the shift register and counter are reset to their initial settings.
2. The data read function is disabled during serial interface mode.
3. When using SCL wiring, take care concerning the possible effects of terminating reflection and
noise from external sources. We recommend checking operation with the actual device.
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5.1.7 Chip select (Each common register mode)

The £ PD161704A has a chip select pin (/CS). The CPU parallel interface and serial interface can be used only when /CS
= L. When the chip select pin is inactive, Do to D17 are set to high impedance (invalid) and input of RS, /RD, or /WR is not
active.

Therefore, keep the chip select pin active for 1 cycle period of data transfer (until a read/write operation has been
completed once in the parallel interface mode).

It is not necessary to keep the chip select signal active when successively transferring data. It may be non-active

between data transfer operations.

5.1.8 Access to display data RAM and internal registers (Each common register mode)

Figures 5-30 to 5-34 show read/write accesses to the display data RAM and write accesses to internal registers 8-, 16-,
and 18-bit parallel interface modes and serial interface mode.

Note that the display data RAM and registers can’t read operation in the serial interface mode.

When the CPU accessed the 4 PD161704A, the CPU only has to satisfy the AC standard requirement of the cycle time
(tcyc) and can transfer data at high speeds. Usually, it is not necessary for the CPU to take WAIT time into consideration.

However, in the vertical writing (INC = 1) which an address is changed in the direction of Y and written in it, note that the

cycle time is severe rather than the case of the horizontal writing (INC = 0).
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Figure 5-30. Read/Write in 16-/18-Bit Parallel Interface Mode

<16/18-bit parallel interface>
<1> Display data RAM to write

/o5 T\ M\ \ S~

RS

Doto D17 (D1s) X Display RAM data X Display RAM data X Display RAM data

<2> Read from display data RAM

/s \ / \ / \ /
RS

/RD [

DY EY I — D ------------------------ D ------------------------ D ----------
Display RAM data Display RAM data Display RAM data
<3> Register to write

cs N\ / \ /
RS [

/WR |

Doto D17 (D1s) X Index X Data X

<4> Register to read
s\ / \ /

RS [

/RD L
/WR L |

Do to D17 (D1s) < Index > ---------- D ------------

Register data

Data Sheet S17583EJ2V0ODS 53



NEC 4PD161704A

Figure 5-31. Read/Write in 8-Bit Parallel Interface Mode

<8-bit parallel interface>

<1> Display data RAM to write

/o8 T\ M\ ~\ —

RS

/WR L1 L] L1

Doto D7 X Display RAM data X Display RAM data X Display RAM data

<2> Read from display data RAM

/CS \ / \ / \ /
RS
RO L] L] L]
DotoD7 msmmcmmmceeeeec{ B D ----------------------------------
Display RAM data Display RAM data Display RAM data

Remark The read of the display data RAM cannot be performed in 8 + 8 + 2-bit transmission.

<3> Register to write

/s~ \ /[ \ /— \ [\ /

RS |

MR L L L] L

Do to D7 x Index (upper) X Index (lower) X Index(upper8—bit)>< Index (lower 8-bit)

<4> Register to read

s\ / \ / \ / \ /
RS |
/WR L] L |
/WR | |_|
Do to D7 < Index (upper) X Index (lower) >D """"""" D """""
Register data Register data

Cautions 1. While setting the writing to a register, set it the fixed input of the low level to RS pin. While
setting the writing to a register, "index (upper 8 bit) + (bottom 8 bit)" period is pointed out.
2. While setting the writing to display data RAM, set it the fixed input of the high level to RS pin.
While setting the writing to display data RAM, a "data transfer for 1 pixel (1 register)" period is
pointed out.

3. When use 8-bit parallel interface, RS pin always start transfer after hard reset release, after set
up 100 ns MIN. input of high level.
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Figure 5-32. 18-bit Serial Interface Mode

<1> Index to write

/CS T\ /T
RS
1 2 3 4 5 6 7 8 9 10 111213 14 1516 17 18
SCL
Sl X Index (Do to D1s from MSB side) ><

Remark 16 bits of lower are used as an index among serial input data.

<2> Data to write

/ICS T\ /

RS

1 2 3 4 5 6 7 8 9 10 111213 14 1516 17 18
SCL

Si X Data (Do to D17 (D1s) from MSB side) X

Remark In the case of register data, 16 bits of lower of serial data are used.

Cautions 1. While setting the writing to index, set it the fixed the low level to RS pin.
2. While setting the writing to data, set it the fixed output of the high level to RS pin.

3. When write in register, setting value of D17 and D16 are assigned to empty (Don’t care) bit.
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Figure 5-33. 16-bit Serial Interface Mode

<1> Index to write

/s T\ Ve

RS

1 2 3 4 5 6 7 8 9 10 111213 14 15 16
SCL

Sl >< Index (Do to D15 from MSB side) ><

<2> Data to write

/cs ~\ ya

RS

1 2 3 4 5 6 7 8 9 10 1112 13 14 15 16
SCL

SI X Data (Do to D1sfrom MSB side) ><

Cautions 1. While setting the writing to index, set it the fixed output of the low level to RS pin.

2. While setting the writing to data, set it the fixed output of the high level to RS pin.
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Figure 5-34. Image of Internal Access to Display RAM

Writing

OCPU

/WR

Data

Olnternal timing

Bus
N+3
Write A A /
signal

Reading

OCPU

/WR

/RD

Olnternal timing

Address
preset

Read
signal

|
Column
address

Preset N

>< Increment N + 1 >< N+2 ><

Bus
N n

>< n+2

Address set
#n

Dummy
read

Data read
#n
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5.2 Display Data RAM (Each common register mode)

This RAM stores dot data for display and consists of 240 x 320 x 18 bits. Any address of this RAM can be accessed by
specifying X address and Y address.

Display data RAM construction refers to Figure 5-35.

Figure 5-35. Display Data RAM

D17 | D1s | D1s | D14 | D13 | D12 D11 | D1o | Do | Ds | D7 | Ds Ds | D4 | Ds | D2 | D1 | Do
R data G data B data
Pixel 1 (= 1 X address)
LCD panel Pixel 1 Pixel 2 Pixel 3 Pixel 4 Pixel 5 Pixel 6 Pixel 7 Pixel 8
Pixel 1 Pixel 2 Pixel 3 Pixel 4 Pixel 5 Pixel 6 Pixel 7 Pixel 8
00H 01H 02H 03H 04H 05H 06H 07H

5.2.1 X address circuit

X address of the display data RAM is specified by using the X address register (XA [7:0], R6) as shown in Figure 5-36.

The specified X address is incremented by one each time display data is written or read.

In the X address increment mode, the X address is incremented up to EFH. If more display data is written or read, the Y
address is incremented, and the X address returns to O0H.

The relationship between the X address and source output can be inverted by the ADX [R1] flag of the display setting
register 2 as shown in Figure 5-36. The input data can be rotated 90 degrees and displayed by changing the ADY function

and address increment direction between X and Y.

5.2.2 Y address circuit

Y address of the display data RAM is specified by using the Y address register (YA [8:0], R7).

The Y address is incremented each by one when one each time display is written or read and X address is incremented to
last address.

When the Y address has been incremented up to 13FH and the X address up to the final address, if further display data is
read or written, the X address return to 00H and Y addresses return to 000H.

As shown in Figure 5-36, the relationship between the Y address and gate output can be inverted by the ADY [R1] flag of
the display setting register 2. The data written to the display can be rotated 90 degrees and output by changing the ADX
function and address increment switch direction between X and Y.
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Table 5-7. Data Access Control (INC) Setting

INC [R5]

Setting

0

When data access, X directions an address continuing an increment or a decrement is carried out.

1

When data access, Y directions an address continuing an increment or a decrement is carried out.

Figure 5-36. Example of 90-Degree Rotation

ADX =0, ADY =0 ADX =0, ADY =1
X address increment (INC = 0) Y address increment (INC = 1)

— 4 A

Display image

Data Sheet S17583EJ2V0ODS
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Figure 5-37. The 4 PD161704A RAM Addressing

1) ADX=0
Surce | ADC=L [ 1 7 Y3 Y4 Y5 Y6 s | v | ovir | v | vie | v
ouput | ADC=H | y70 y719 Y118 \ Y116 Y115 Y6 Y5 \ Y3 Y2 i
Yeaddress 000H 00H 13EH 13FH
D712 | oprel | oE | oy | opel | D D712 | opsl | 0B | o | oprel | bl
st pixel 2nd pirel 239th pivel 240th pivel
(Gate output
RL=L | RIL=H Y-address
ADR=L | ADR=H
G0 G321 (Dummy line)
61 630 | oooH | 13FH
6 6319 | oo | 13H
6159 | o2 | ok | oam
G160 G161 09FH 0AOH Display area
661 | G160 | OAH | oA
6162 | 6150 | OMH | 0%EH
6319 ) BEH | oo
6320 61 1 | oooH
G321 G0 (Dummy line)
2) ADX=1
Surce | ADC=L | 1 7 Y3 Y4 Y5 Y6 s | vie | ovir | v | vie | v
ouput | ADC=H | y70 Y719 Y718 Nl Y716 Y715 Y6 Y5 Y4 v3 Y2 Y1
Y-adress 13FH 13H 001H 000H
o742 | oprtsl | Do | opaz | oprs) | Do) D742 | oprs) | oo | oz | opg | D)
240th pixel 23%h pixel 2nd pixel 1st pixel
(Gate output
R/L=L | R/L=H Y-address
ADR=L | ADR=H
G0 G321 (Bummy line)
61 630 | oooH | 13FH
&2 69 | oo | 13EH
6150 | o162 | OEH | OAM
G160 | o1 | 09FH | oAH
661 | o160 | ooH | oo
61620 | 6159 | OMH | 09EH
6319 ) BEH | ootH
630 61 1| oooH
G321 G0 (Bummy line)
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5.2.3 Arbitrary address area access (Window access mode (WAS))

With the #PD161704A, which can also access only the RAM address area specified arbitrarily.

First, select the area to be accessed by using the MIN.-X/Y address registers [R8, R10] and MAX.-X/Y address registers
[R9, R11]. When WAS [R5] of data access control register is set to 1, the window access mode is then selected. The
address scanning setting is also valid in this mode, in the same manner as when data is normally written to the display
RAM. In addition, data can be written from any address by specifying the X address register and Y address register.

The data input from the RGB interface in the through mode of the RGB interface cannot be used in the window access
mode.

Figure 5-38. Example of Incrementing Address when in Window Access Mode

MIN. X address MAX. X address
Start point (_00H l l EFH
00H
MIN. Y address | | | =--p=---poc-ccccccccoooooooons >
g==p==21] :Z::-.::_.--::::::=:===..->
Py —— —
MAX. Y address i — ->
13FH
End point

Cautions 1. When using the window access mode, the relationship between the start point and end point
shown in the table below must be established.

Item Address Relationship
X address 00H < MIN.-X address [R8] < X address (XA [7:0]< R6) < EFH
00H < X address (XA [7:0], R6) < MAX.-X address [R9] < EFH
However, MIN.-X address [R8] < MAX.-X address [R9]
Y address 00H < MIN.-Y address [R10]< Y address (YA [8:0], R7) < 13FH
00H <Y address (YA [8:0], R7) < MAX.-Y address [R11] < 13FH
However, MIN..Y address [R10]< MAX.:Y address [R11]

2. If invalid address data is set as the MIN./MAX.- address, operation is not guaranteed.
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A set up of MIN.-X address register, MIN.-Y address register, MAX.-X address register, MAX.-Y address register can be

set up in any order different.

Figure 5-39. Example of Sequence in Window Access Mode

| MIN. X address register (R8) |
¢ Sets start point.

| MIN. Y address register (R10) |

y

| MAX. X address register (R9) |
¢ Sets end point.
| MAX. Y address register (R11) |

RAM C((J\r/]\}eré r:gl)ster (RS) Sets window access mode.

Y
| X address register (R6) |

!

| Y address register (R7) |

| Write display data |

No

Writing complete?

End
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5.3 Oscillator (Each common register mode)

The £ PD161704A has a CR oscillator (with external R), which generate the display clock. When OSCSEL is L, an
internal resistance mode for oscillator is selected. On the other hand, leave both OSCIN and OCSOUT pin open. When
OSCSEL is H, an external resistance mode for oscillator is selected. At the time of external resistance mode, connect 36
kQ on resistance between OSCin and OSCour pin.

This oscillator also has a calibration function, which is available by itself to set the number of frame frequency of display
driving. Frame frequency calibration is set by calibration register (OC [R45]). The time to drive one line (1H) is set by the
calibration start (OC = 1) and stop (OC = 0) commands.

Figure 5-40. Frame Frequency Calibration

Calibration Start/stop .
command - Register
A
Y
OSC - N-bit - Internal
counter clock

The calibration function involves counting the clock number of oscillation circuit generated between the start and stop
signals (set as OC = 1) and storing that number in a register. The number of oscillation clocks is then continually
compared with this register value in subsequent operations, and the time of the clock number stored in the register is set as
1 line selection time, and used as the internal reference clock.

By this function, even if the frequency of an oscillation circuit varies, frame frequency can be kept constant.

Using the time to set calibration (tcal) can be selected either tcal or tcal X 2 through LTS [R1] register.

Figure 5-41. Calibration Function Timing (LTS = 0)

OoC =1 OoC=0

Calibration start Calibration stop tea = 1/ (fFRAME X 1)
frrame = frame frequency
n: Line numbers

teal (1 line selection time)

osc |_| 1 |_|
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5.4 Display Timing Generator (Each common register mode)

The display timing generator generates the timing signals for the internal timing of the source driver and for the gate driver.

5.4.1 Horizontal period

Each following signal is controlled by register setup.

<GOE1 signal>

GOE1 standup timing register [GOST [7:0]] GOE1 falling timing register [GOED [7:0]] performs output timing control of
GOE1 signal.

<VCOM signal>

It changes commonly, VCOM changes by the timing register [VMCHG [7:0]], and timing is controlled.

<Driving start timing>

A drive start and end timing are set up by the drive timing register [SWST [7:0], SWED [7:0]].

In addition, about SWST [7:0], VMCHG [7:0], and GOST [7:0], it sets of a level period up to what clock a signal changes
flatly period (left side from O clock on below figure). Moreover, SWED [7:0] and GOED [7:0] set up to what count a signal

changes from the last of a level.

Remark The setting value of GOST [7:0] and SWST [7:0] comes the same operation as an initial value, when the value

below an initial value is set up.

Horizontal period timing chart

i
ck LUy yyyyrrrryyyuyty JEpSpEpEpS
LML
COUNT 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24! !53 54 55 56 57 58 59
11
il
csTB I ] N
i
SWST [7:0] 11 SWEDJ[7:0] J
SWON > 1 1
11
y VMCHG [7:0] H :
VM_I > HE
11
y GOST [7:0] 1 1 GOED[7:0]
GOE1 > 11
11
11
Source output Hi-Z Output |

Caution The Horizontal period is decided by setting the number of direct level period clocks as BCNT [7:0] of a
calibration or calibration register. In addition, although arbitrary values can usually be set up, when the
DOTCLK display of the RGB interface is used, set up BCNT [7:0] reqgister with [3BH]. The display may be
confused when a setup of those other than BCNT [7:0] = 3BH is performed at the time of the DOTCLK

display of the RGB interface.
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5.4.2 Vertical period
The output timings for normal operation, for normal operation — STBY input mode, for STBY status — return to normal

operation, are shown figure as follows.

Figure 5-42. During Normal Operation (during line inversion)

Data output
line No.

Sno XX XXX X X
Common polarity [ | [ [ [ | .- | [ [ [ | |
(Dummy gatC(;ag ,_| - ,_|

o 1 - ]
c 1 -

| 319 | 320 |Dummy|Dummy|Dummy| 1 | 2 | .- | 319 | 320 |Dummy|Dummy|Dummy| 1 |

e XX X X XX

Gai1g -,—| - _,_|
Ga20 ,_| - ,_|

. T

(Dummy gate)
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Figure 5-43. Normal Operation — STBY Input Mode (during line inversion)

Data output
line No.

S X X X X X X

| 319 | 320 |Dummy|Dummy|Dummy| 1 | || 2 | --- | 319 | 320 |Dummy|| Dummy

\! (Source output: Fixed to Vss) !
I I
I
I

Common polarity | | | | | | I (Common output: Fixed to low level)

Go
(Dummy gate)

|
¢ U

Gz

(Normal gate scan untill last Iine)I

Ga1g I I
Gs20 | |
Gaz1 | I

(Dummy gate)

STBY /

command inputs operation starts

I
\ STBY

STBY status

Caution Oscillator does not stop only by the STBY command (Since it is necessary to output booster clock to

power supply IC).
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Figure 5-44. STBY Status — Return to Normal Operation (during line inversion)

STBY status N Normal display
Data output
line No. DI oy 1 [ 2 | 3 |
I
Sn I/ XXX

Common polarity

L

Go
(Dummy gate)

[ 1

Gt

[ 1
[ 1

Gz

Gs

[

i
I
[
I
STBY
release command

Data Sheet S17583EJ2V0DS 67



NEC

4PD161704A

5.4.3 About source output of dummy period

In the xPD161704A, it is possible to set up the source output during dummy period by SOUT_MODE 1 and

SOUT_MODERQO registers.

In the case of SOUT_MODE1, SOUT_MODEO =0, 0

As for the source output in the dummy period, Vs (when common = L) or Vss (when common = H) is outputted by common polarity.

Display clock

Common polarity

Source output

Polarity-inverted timing

Source output

Vs or Vss

Vs or Vss

Source output

In the case of SOUT_MODE1, SOUT_MODEO =0, 1o0r 1,1
As for the source output in the dummy period, Hi-Z is outputted.

Display clock

Common polarity

Source output

Polarity-inverted timing

Source output

Hi-Z output

Source output

In the case of SOUT_MODE1, SOUT_MODEO =1,0

As for the source output in the dummy period, Hi-Z is outputted before common polarity inversion and Vs or Vss is outputted
by common polarity as well as the case of "0, 0" after common polarity inversion.

Display clock

Common polarity

Source output

68

Polarity-inverted timing

Source output

Hi-Z output

Vs or Vss

Source output
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5.5 y-Curve Correction Circuit (Each common register mode)

The £ PD161704A includes y-curve correction circuit. It is possible to adjust inclination of y- amplitude by register setup.
Each register of the register setup (GPH [6:0], R36, GPL [6:0], R38, GNH [6:0], R37, and GNL [6:0], R39) performs
amplitude of y-curve of positive and negative polarity. Moreover, fine tuning is set to G3SW [R82] register = 1, and the
register setup (GM1P [5:0], R97, GM2P [5:0], R99, GM3P [5:0], R101, GM3N [5:0], R98, GM2N [5:0], R100, and GM1N
[5:0], R102) performs it.

Figure 5-45. y-Curve Correction Circuit (Positive polarity, GRES = 0)

y-curve correction circuit Y-curve string
VGM T resistor
(I GPH (R36) VO
VR-250 | VR123-VR250, > > —o Y1
1-step Vr-500
VR-249 —O Y2
Vr-499
VR-248 —oY3
Vr-498
—ovYa
VR-241
Vr-495 Vi —OY5
VR-240 >
Vr-494 —o Y6
VR-190 —OY7
Vr-479
V3 L ovs
Vr-478
V425 | o
Vr-424
Vr-423 =
>
2
GM1P (R97) Vr-422 <
VR114-VR240, 2
6-bit (2VR step) Vr-421 3
(0]
[&]
5
o
@
VR-123
Vr-237 Va4
VR-115 GM2P (R99) ? Vr-236
VR63-VR189, >
% VR-114 6-bit, (2VR setp) é Vr-235
% VR-64 L
GM3P (R101) 5 Vr-36
VR-63 VR10-VR136, »
6-bit, (2VR setp) é Vr-35
VR-11
S Vr29
% Ve3)|
Vr-28 —O Y717
——O Y718
Vr2
—O Y719
GPL (R38) vr1 V63
VR127-VRO, > > ——O Y720
7-bit, (1VR step)
VSS
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Figure 5-46. y-Curve Correction Circuit (Negative polarity, GRES = 0)

y-curve correction circuit y-curve string
VGM —I resistor
L [ GNH(R37) V43
VR-250 VR123-VR250, > > oY1
] 1-step VI-500
VR-249 —O Y2
Vr-499
VR-248 L 0OVY3
S Vr4e
L Ov4
VR-241
L 0OVY5
VR-240 > Vr473
V62
> —-CO Y6
é Vr-472
VR-190 —O Y7
é VR-189 —O Y8
GMIN (R102) % Vr-461
VR114-VR240, >
? VR-137 6-bit (2VR step) V460
é VR-136 Vr-459
Vr-4
3 458 1 Vet
VR-128
Vr-457 5
8
VR-127 35
9 5
o
i
(o)
> VR Vr-246 8
% 124 GM2N (R100) - s
VR63-VR189, > A
é VR-123 6-bit, (2VR setp) Vr-045
Vr-244
3 V31
% VR-115 >
é Vr-243
VR-114
VR-64
GM3N (R98) % Vr-72
VR-63 VR10-VR136, >
3 6-bit, (2VR setp) é Vet
%’ VR-11
? Vr-7
Vi
é VR-10 >
é Vr-6 O Y717
> VR-3 Lo v7i8
S V2
VR-2 ——O Y719
GNL (R39) v Vo
VR-1 VR127-VRO, > > ——O Y720
7-bit, (1VR step)
VSS
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A setup of the gray-scale voltage (Vr) in each gray-scale mode is as follows.

(1) GRES = 0: Default
1 Vris positive polarity: (VPH-VPL)/500 and negative polarity: (VNH-VNL)/500.

Positive Negative Positive Negative
Gray-scale Mode . . Gray-scale Mode . .
Polarity Polarity Polarity Polarity
64 gray-scale | 2 gray-scale Ve Ve 64 gray-scale | 2 gray-scale Ve Ve
0 0 500 0 32 250 250
1 494 6 33 243 257
2 486 14 34 236 264
3 478 22 35 229 271
4 470 30 36 223 277
5 462 38 37 217 283
6 454 46 38 211 289
7 446 54 39 205 295
8 439 61 40 199 301
9 432 68 41 193 307
10 424 76 42 187 313
11 416 84 43 181 319
12 408 92 44 175 325
13 400 100 45 169 331
14 392 108 46 163 337
15 384 116 47 157 343
16 376 124 48 151 349
17 367 133 49 145 355
18 358 142 50 138 362
19 348 152 51 131 369
20 339 161 52 124 376
21 330 170 53 117 383
22 322 178 54 109 391
23 314 186 55 101 399
24 306 194 56 93 407
25 299 201 57 84 416
26 292 208 58 75 425
27 285 215 59 66 434
28 278 222 60 55 445
29 271 229 61 43 457
30 264 236 62 28 472
31 257 243 63 1 0 500
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(2) GRES = 1

1 Vris positive polarity: (VPH-VPL)/500 and Negative polarity: (VNH-VNL)/500.

Gray-scale Mode Positi.ve Negat.ive Gray-scale Mode Positi.ve Negat.ive
Polarity Polarity Polarity Polarity
64 gray-scale | 2 gray-scale Vr Vr 64 gray-scale | 2 gray-scale Ve Ve
0 0 500 0 32 245 241
1 493 5 33 239 248
2 485 13 34 232 254
3 477 21 35 225 260
4 468 28 36 219 266
5 460 36 37 213 272
6 452 43 38 207 279
7 444 51 39 201 285
8 436 58 40 194 291
9 428 66 41 188 298
10 420 74 42 181 304
11 412 81 43 175 311
12 404 89 44 169 317
13 396 96 45 163 323
14 388 104 46 157 330
15 380 112 47 150 337
16 372 120 48 144 343
17 363 129 49 137 350
18 353 138 50 131 356
19 342 148 51 124 363
20 333 157 52 117 371
21 324 165 53 110 378
22 316 173 54 103 386
23 308 181 55 96 394
24 300 188 56 88 403
25 292 195 57 80 412
26 285 201 58 71 421
27 278 208 59 62 431
28 271 215 60 53 443
29 264 222 61 41 455
30 258 228 62 27 471
31 251 235 63 1 0 500
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Table 5-8. y-amplifier Connection Place

Positive Polarity Negative Polarity
GPH Vr 500 GNH Vr 500
GM1P Vr 421 GM1N Vr 460
GM2P Vr 235 GM2N Vr 245
GM3P Vr 36 GM3N Vr 71
GPL Vr 0 GNL Vr 0
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1 VRn = Vs/250 (20 mV step when Vs =5V
GPH GM1P GM2P GM3P GPL
GNH GM1N GM2N GM3N GNL VRn Vs =5V (V)

7-bit 6-bit 6-bit 6-bit 7-bit

O00H 0 0.000

01H 1 0.020

00H 0AH 10 0.200

- 0BH 11 0.220

01H 0CH 12 0.240

O00H - 3FH 63 1.260

- 1BH 40H 64 1.280

01H - 41H 65 1.300

00H - 34H 72H 114 2.280

- 1AH 73H 115 2.300

01H = 35H 74H 116 2.320

00H - 1EH - 7BH 123 2.460

01H 05H - 39H 7CH 124 2.480

02H - 1FH - 7DH 125 2.500

03H 06H - 3AH 7EH 126 2.520

04H - 20H - 7FH 127 2.540

0BH 0AH - 3EH 134 2.680

0CH - 24H - 135 2.700

0DH 0BH - 3FH 136 2.720

40H - 3EH 187 3.740

41H 25H - 188 3.760

42H - 3FH 189 3.780

73H 3EH 238 4.760

74H - 239 4.780

75H 3FH 240 4.800

7EH 249 4.980

7FH 250 5.000

74
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Table 5-9. Gray-scale (Upper side) Bias Current Setup

GAN2 GAN1 GANO Current Value (magnification)
0 0 0 0.5
0 0 1 1.0 (default)
0 1 0 1.5
0 1 1 2.0
1 0 0 3.0
1 0 1 4.0
1 1 0 6.0
1 1 1 7.5

Table 5-10. Gray-scale (Bottom side) Bias Current Setup

GAP2 GAP1 GAPO Current Value (magnification)
0 0 0 0.5
0 0 1 1.0 (default)
0 1 0 1.5
0 1 1 2.0
1 0 0 3.0
1 0 1 4.0
1 1 0 6.0
1 1 1 7.5

Table 5-11. y-amplifier Bias Current Setup

Gl2 Gl1 GIO Current Value (magnification)
0 0 0 0.5
0 0 1 1.0 (default)
0 1 0 1.5
0 1 1 2.0
1 0 0 2.5
1 0 1 3.0
1 1 0 3.5
1 1 1 4.0
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5.6 Partial Display Mode (Each common register mode)

The £ PD161704A is provided with a function that allows sections within the screen to be displayed separately (partial
display mode). The start line of the area to be displayed in partial display mode is set using the partial display area start
line register, the number of lines in the area to be displayed is set using the partial non-display area line count register.

Moreover, the address of the image data displayed on partial display area can be specified by the partial display area
display area address register (P1SA [8:0], P2SA [8:0]).

A setup of color is possible for partial non-displaying area at partial non-displaying area setting register. If “1” is set in the
partial display area line count registers, the partial display areas each become 1 line. If “0” is set, there are no partial
display areas but only normal display areas.

The non-display area indicated by P1SL [8:0] and P1AW [8:0] is called partial 1, and the non-display area indicates by
P2SL [8:0] and P2AW [8:0] is called partial 2. The partial 2 setting is enabled only when the partial 1 setting has been
performed (when P1AW [8:0] # 0). Therefore, to set only one area as a non-display area, perform only the setting for
partial 1.

Low power consumption cannot be achieved if only the partial mode is set. If low power consumption is required, the

mode must be switched to the 8-color mode.

Figure 5-47. Partial Display Mode

Display start line (O0H) | 00H 01H 02H 03H EDH EEH EFH

I

Partial display area
start line
(P1SL [8:0], P2SL [8:0])

Partial display area
number of lines
(P1AW [8:0], P2AW [8:0])

Remark [ Non-display part

Cautions 1. The specified partial areas must not directly overlap, and the partial 1 area and partial 2 area must be
separated by at least one line. If the areas overlap, only the partial 1 settings are valid, and partial
display is not performed for the partial 2 area.

2. When setting the partial display areas, be sure to observe the following relationship.
P1AW [8:0] (P2AW [8:0]) < “13FH” (Setting gate line number - 1)
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The following sequence is recommended to avoid display malfunction when switching from normal display mode to partial

display mode and vice versa.

(1) Recommended sequence for switching from normal display mode to partial display mode

| DISP1 =1 or DISPO = 1
l
PSEL setting
PGX setting (PSEL =0)
l

Display data overwrite

(for partial display)
l
P1SL [8:0] setting
P2SL [8:0] setting
l
P1AW [8:0] setting
P2AW [8:0] setting
l
P1SA [8:0] setting
P2SA [8:0] setting
\
| GS setting |
l
| DTY =1 |
l
| DISP1 =0 and DISP0O =0 |

Notes 1. <2> to <7> can be executed in any order.

<1> Display OFF

<2> Partial non-display area setting register "'

<3> Display data overwrite N°**!

<4> Partial display area start line setting "'

<5> Partial display area line count setting V'’

<6> Partial display are RAM address setting V'’

<7> Partial display are color setting "'’

<8> Partial display mode N°'¢2

<9> Display ON

2. <8> must be executed after <4> to <6> have been set.
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(2) Recommended sequence for switching from partial display mode to normal display mode

| DISP1 = 1 or DISPO = 1 <1> Display OFF
d
Display data overwrite <2> Display data overwrite N°*®
(for normal display)
d
| GS setting | <3> Display area color setting
d
| DTY =0 | <4> Normal display mode N°*
{
| DISP1 = 0 and DISPO = 0 | <5> Display ON

Note <2> to <4> can be executed in any order.

(3) Recommended sequence for switching from partial display mode to partial display mode (switching the

partial display area)

| DISP1 = 1 or DISPO = 1 | <1> Display OFF
|’
| Display data overwrite | <2> Display data overwrite Note1, 2
\’
P1SL [8:0] setting <3> Partial display area start line setting '
P2SL [8:0] setting
|’
P1AW [8:0] setting <4> Partial display area line count setting "'
P2AW [8:0] setting
|’
P1SA [8:0] setting <5> Partial display are RAM address setting "'
P2SA [8:0] setting
|’
| DTY =1 | <6> Partial display mode N°'¢3
|’
| DISPn = 0 | <7> Display ON

Notes 1. <2> to <5> can be executed in any order.
2. Execute <2> only when necessary.

3. <6> must be executed after <3> to <5> have been set.
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(4) Partial display setting examples

Setting A-1
Register Setting Value Details of Setting Value
Partial display area start line register (P1SL [8:0], P2SL [8:0]) 00H Specifies Y address 00H
Partial display area line count register (P1AW [8:0], P2AW [8:0]) AOH Sets an area of 160 lines
Partial display area RAM address register (P1SA [8:0], P2SA [8:0]) 00H Specified Y address 00H

Setting A-2
Register Setting Value Details of Setting Value
Partial display area start line register (P1SL[8:0], P2SL[8:0]) AOH Specifies Y address AOH
Partial display area line count register (P1AW[8:0], P2AW[8:0]) AOH Sets an area of 160 lines
Partial display area RAM address register (P1SA[8:0], P2SA[8:0]) AOH Specifies Y address AOH

Setting A-3
Register Setting Value Details of Setting Value
Partial display area start line register (P1SL [8:0], P2SL [8:0]) 50H Specifies Y address 50H
Partial display area line count register (P1AW [8:0], P2AW [8:0]) AOH Sets an area of 160 lines
Partial display area RAM address register (P1SA [8:0], P2SA [8:0]) 50H Specifies Y address 50H

Setting A-4
Register Setting Value Details of Setting Value
Partial display area start line register (P1SL [8:0], P2SL [8:0]) FOH Specifies Y address FOH
Partial display area line count register (P1AW [8:0], P2AW [8:0]) AOH Sets an area of 160 lines
Partial display area RAM address register (P1SA [8:0], P2SA [8:0]) FOH Specifies Y address FOH

Setting A-5
Register Setting Value Details of Setting Value
Partial display area start line register (P1SL [8:0], P2SL [8:0]) FOH Specifies Y address FOH
Partial display area line count register (P1AW [8:0], P2AW [8:0]) AQH Sets an area of 160 lines
Partial display area RAM address register (P1SA [8:0], P2SA [8:0]) 00H Specifies Y address 00H
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Figure 5-48. Partial Display Setting
Display RAM image data Setting A-1
Source
0 XADD 239 1 EFH

YADD

319

Setting A-2
Source
1 EFH
Gate 1

non-display area

160
161

Partial display area

320

Setting A-4
Source
1 EFH

non-display area

Partial display are

Gate 1

artial display area

80
81

240
241

320

Gate 1

Partial display area

160
161

non-display area

320

Setting A-3

Source
1 EFH

Gate 1

non-display area

80
81

Partial display area

240
241

non-display area

320

Setting A-5
Source
1 EFH
Gate 1
Partial display area

80
81

non-display area

240
241

Partial display area

320
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5.7 Stand-by (Each common register mode)

The 1 PD161704A has a stand-by function.

By setting STBY register = 1, and during the frame dummy line interval, all gate outputs are set to ON, from output to Vss,
VCOM to Vss, and the panel charge is discharged. By setting DCON register = 0 after all gate outputs have become ON,
regulator OFF and DC/DC converter OFF are executed, and by setting OSCON register = 0, full stand-by mode is entered
after the internal oscillator stops.

<Stand-by sequence>

STBY register = 1

{

(Wait in one frame period)
{

DCON register =0
{

OSCON register =0

The transition from the stand-by mode to the regular mode is the opposite sequence from the stand-by sequence, and is
executed in the order of OSCON = 1, DCON = 1, and STBY = 0.

Figure 5-49. Outline of Operation During Stand-by Mode Execution

STBY command exectuion (STBY = 1)
Sourse output: Output start of Vss level
VCOM output: Output start of Vss level

/ Normal gate scan until dummy line

/GOE2 output: All gate ON

Dummy line —

Internal display circuit stop

Remarks 1. In the stand-by mode (STBY = 1), display data RAM access, display data RAM hold, and register access are
possible even during DC/DC converter OFF and internal oscillation stop, as long as power is supplied to Voo,
Vcceio, and Vbc.
2. If STBY_GOFF = 1, gate, source, and VCOM level can be set up as follows.
Gate level: Ve
Source level: Hi-Z
VCOM level: Vss
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5.7.1 Stand-by sequence

As power supply control, the example of a sequence at the time of performing an internal sequence is shown.

Set 4PD161704A to stand-by mode

4PD161704A STBY set
(RO: STBY = 0—1)

d 1 frame time wait
The electric charge of the panel is discharge. It
will become white display if it is normally white
panel.

uPD161704A stand-by
Gate, source, VCOM level setting
(RO: STBY_GOFF = 0—1)

l
Changing of gate, source, VCOM level

1#PD161704A power supply OFF setting
(R24: DCON = 1-0)

2
The power OFF completed

#PD161704A oscillation circuit stop
(R58: OSCON = 1-0)

2
Oscillation circuit stop
(Stand-by status)
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5.7.2 Stand-by release sequence

As power supply control, the example of a sequence at the time of performing an internal sequence is shown.

1 PD161704A oscillation circuit start
(R58: OSCON = 0—-1)

1 PD161704A power supply ON setting
(R24: DCON = 0—1)

d
Power ON after time set to PUPTO and PUPT1
register has lapsed.

uPD161704A stand-by
Gate, source, VCOM level setting
(RO: STBY_GOFF = 1-0)

2
Changing of gate, source, VCOM level

1 PD161704A STBY mode release
(RO: STBY = 1-0)

\:

Complete return to normal operation

1-line WAIT time MIN. (wait for oscillation stable time)
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5.8 Gate Driver Control (Each common register mode)
The 1PD161704A builds in 322 gate output circuits, and outputs a scanning signal according to display timing.

Figure 5-50. Gate Scan Waveform

Normal scan R,/L =0 (R,/L=1)

318 319 320 821 822 "0 1 2 3 4 315 316 317 318 319 320 321
OEtuInternalsignal || |1 W O O U LU LW LU L L ceereevemvermmees

Go (G321) l_l
G1 (G320) |_|

G2 (G319

) 1
G3 (G318)
G4 (Gs17) I I

)

Gs (G316

Ga16(Gs) 1

Gs17 (G4) [ 1

Ga1s (G3) J_l |_|

Gz19 (G2) |_| I_l

Gaz20 (G1) |_| |_|

G321 (Go) [ I_L

1-line skip R,/L=0(R,/L=1)
321 322 0 1 2 3 4 158 159 160 161 162 163 164 317 318 319 320 321

OEH1: Internal signal

Go (G321) |_|
G1 (G320) |_|
G2 (G319) l_l
G3 (G318) l_l
G4 (G317) I_I
)
)

Gs (G316
Ge (G315

Gsi1s (Ge) 11
Gs1e (Gs) 1
G317 (G4) I_I
Ga18 (G3) I_l
Gz19 (G2) |_|
G320 (G1) | I

G321 (Go) J_l l_L

2-line skip R,/L=0 (R,/L=1)

321 322 [0 1 2 3 106107 108 109 213 214 215 216 317 318 319 320 321
oEu:internalsignal | Y MW O W O L1 U U U L--

Go (G321) l_l
G1 (G320) |_|
G2 (G319

)

G3 (Gs18)

G4 (G317) I_I
)
)

=

Gs (G316
Ge (G315

Gs15(Ge) 1
Ga16 (Gs) J_l
G317 (G4) J_l
Ga1s (G3) |_|

G319 (G2) |_|

G320 (G1) |_|

G321 (Go) J_| I_L

Remark Go and G321 are dummy line.
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161
1

NEC l

. [MODE1] [MODE2]

| |

320 160

16110320 1t0720 160to 1 16110320 1t0720 160to 1
BOTTOM VIEW BOTTOM VIEW

R,/L = Scan direction of gate “L” 1 — 320
R,/L = Scan direction of gate “H” 320 — 1

SCN1 ="0", SCN ="0": Panel connection mode "MODE1”
SCN1 ="0", SCN = "1”: Panel connection mode "MODE?2”
SCN1 ="1", SCN ="0": Panel connection mode "MODE3”
SCN1 ="1", SCN = "1"" Setting prohibited

NLINE1 ="0", NLINEO = "0": 1-line inversion
NLINE1 ="0", NLINEO = "1": 2-line inversion
NLINE1 ="1", NLINEO = "0”: 4-line inversion
NLINE1 ="1", NLINEO = "1": 8-line inversion

GSCAN1 ="0", GSCANO ="0": Line inversion
GSCAN1 ="0", GSCANO = "1": Frame inversion
GSCAN1 ="1", GSCANO = "0": Skip inversion 1D
GSCAN1 ="1", GSCANO = "1": Skip inversion 2B
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39—
160
320 «—

16110320 110720 160to 1
BOTTOM VIEW
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5.8.1 Inverting n lines
The inversion operation is executed by the number of lines n set to the NLINE [1:0] register. Figure 5-50 shows the

inversion operation when 2, 4, and 8 is set as the number of lines n.

Figure 5-51. Example of Inverting n Lines

2-line polarity inversion

-l --1-]-{-1-]1-1-1- U+ +[+ ++]+] +] +
2l 4+ + |+ + |+ ]+ ]+ + 2l - -]-f{-1-[-1-1-1-
B+l +l+| |+ [+ +]+]+ <] Il Ml Ml el el el el el el B
3 I I I I I I I I e A+ |+ || ]+ ]+ +
S -l-l-1-1-1-1-1-1-1- S|+ |+ |+ +]+| +|+]| +
6|+ | +|+| |+ [+ +]+][+ 6| - |- |-|-|-|-]-f-1-1-
Tl el el el el el el 4]+ 4 = =
8l -l-l-l-l=-f=-0-f-1-1- 8l + |+l +| +|+| +|+| +|+]| +
of-[-f-f-f-|-]-1-1-1- Ol 4l 4|+l 4l ] 4[4 4] +] +
10 + + + + +| After1frame 1o/ - [ [-[-[-[-1T-1T-1-1-
S+ +[+] + + S - |- f-)-f-]-]-]-f-]-
312 - |- |-|-]- -1-1-1- 12| +| +| +| +| +] +|+] +H]+] +
313 - |- |-]-]-1-1-]-1-1- 13|+ |+ +| H| +| +H|+] +H] +] +
S14) +| +|+| +[+| +[+] +] +] + 314 - |- |-]-[-1-[{-]-1-1-
S15| +| +| +| +[+| +[+] +] +| + 315| - | - -1-1- -{-]-
316| - |- |- |- |-|-1-]-1-1- 16| +| +| +| +| +| +| +]| +] +] +
17| - |- |- |-|-]-1-]-]1-1- S17| 4| +| +| +| +| +| +] +] +] +
318 +| +| +| +| +| +|+] +] +] + 318 - | - |- -|-]-]-1-1-1-
19| +| +| +| +| +| +|+] +]+] + 319 - |- |- |- |-]-]-1-1-1-
320 -] -l -] -]-1-1-1-1-1- 320+ +l+| H| +] +H]+] H+] +
4-line polarity inversion

U+ [+ +H| [+ ]+ +H]+ -l-f-1-1-1-1-1-1-
2l |+l + |+ [+ H]|+]+]+ 2l-|-1-f-1-f-1-1-1-1-
B+l +l+| |+ [+ +]+]+ <] I I I N N N
4 -{-1-f{-1-[-1-1-1-1- A+ H ] H| ] ] ]+
S5 -{-1-f{-1-[-1-1-1-1- S|+l 4|+ +[+]| +|+] +]+] +
el-|-1-1-1-1-1-1-1-1- 6l +| +|+| +|+[+|+] +]+]| +
4 = I I e e e T+ |+ |+ +]+] +]+] +
Bl +|+|+|+|+| |+ +|+]+ 8l -|-l-]-]=-1=-]-1-1-1-
N+ 4|+ 4[4+ +]+]+]+ of-[-f-|-f-]-]-]-]-
10[ [ +[+[ +[+[ +[+[ +] +] +| After 1 frame 10 -[ -[ -] -[-[-T-T-]-
St - J-]-]-]-]-]-]-]-1- S|+ +|+] +H| +] +H]+] +H]+] +
12| +| +| +| +| +| +|+] +H] +] + 12| - |- |-]-]=-1=-]-1-1-1-
S13| 4| +| +| +| +| +| +] +] +] + S13| - |- |- ]-]=-1=-]-1-1-1-
S14) +| +|+| +[+| +[+] +] +| + 14 - |- 1-|-|-|-[-]1-]-
S15| +| +| +| +| +| +| +]| +] +] + S15| - |- |- |- |- |-]-]-]-1=
316/ - |- |- |-]-1-1-]1-1-1- 16| +| +| +| +| +| +| +]| +] +] +
317 - |- [-)-f-]-]-]-f-1]- B17[ +| +|+] ][+ +[+] +[+] +
318 - | - [-|-[-]-|-]-f-]~- 318 +| +|+| +|+| +|+]| +[+] +
319 - |- |-]-1-1-1-1-1-1- 19| +| +| +| +| +| +|+] +] +] +
320+ +l+] Hl+] +l+] +H+] + 320 - -l -l -l-1-1=-01-01-1-
8-line polarity inversion

A+ H H H+]+H] ]+ + -] -]-]-|-]-
21+l H | H H+] |+ H+ =4 I I I I I I I I I
S+l +| +H H H+]+] +] H+ <] I I I I I I I I I
A+l +]l +H H H+[+] +] H+ 4 -1 - -1- -
S|+ +[ + H H+|+| +| H+ S5 -1 -{-]1-1-1-1-[{-1-1-
6|+ +| + H H+|+] +] +H+ 6l -|-|-|-{-1-1-1-1-]-
T+l |+ H H+]+] +] H+ 7 ===l -{-{-1-1-1-]-
8 - |- |-f-]-]=-f-1-1-1- Bl + |+ ] H |+ +H H+H]+
Ol -|-|-|-|=-f-1-1-1-1]- Ol +| 4| +| H+|+] +] +H+] +
1o =1 =1=-1-1= == | After 1 frame o[ [ [ 4| +] +| +| +| + +| +
S|+ +] 4| o H+]+] +| H+ 2 | I I I I I I I N N
312 | -|-]-|- o I e B12| +| +| +] H+| +] +] H ]+
S13| - | - | -] -|-|-]-]-]-1]1- B1B[+]| +| +| H +| +] + H+] +
14 [ -] -] -]-]-]-]-f-]- B14[ +| +| +| H +| +| + H+] +
315 - | -| -] -| - o e I BI15| +| +| +] H+| +] +] H+]| +
316 - [ -] -]1-]- o e I 316 +| +| +| H +| +| +] H+] +
317 - -] -|-]-|-|-|-[-]- B17[ +| +| +| H +| +| +] H+] +
318 -| - | -] -| - -1 18| +| +| +] H+| +] +] H+]| +
319 - | - | -] -] - -1 -1 - B19| +| +| +] H+|+] +] H+]| +
320+ +]| +| H H+|+]| + H+ 320 -] -l -l -]l -|-]-f-f-1-
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5.8.2 Skip polarity inversion

Figure 5-52. Skip Polarity Inversion

1-line skip polarity inversion (1D)

1 + + + + + + + + + + \ ( 1 - - - - - - - - - -
2 2

3| + + + + + + + + + + 3 — — — — — — — — — —
4 4

s+ | + | + | *+ |+ |+ | * | F [ +*]|+ -3 I I I I I I I e
6 6

7+ [+ |+ |+ |+ |+ +* [+ |+ ]|+ =1 =11 =-1=-1-"1=-1=-1T-=-1-
' '

' '

: :

' '

314 314

315 + + + + + + + + + + 35— — — — = — — — — —
316 316

37+ + + + + + + + + + N7 =1 = [ = — | - — — | = — —
318 318

319+ 3 + = ¥ ¥ ¥ + + + 39— = — — | = — — — — —
320 Every 1 frame 320

l Polarity inversion < l Polarity inversion

1 1

VN N N o2 *F [+ [+ |+ [+ |+ [+ [+ [+ [+
3 3

4 — — — — — — — — — — 41 + + + + + + + + + +
5 5

6 — | - | = | - | | - = = =1 < 6 * | * |+ |+ [+ |+ |+ [+ |+ |+
! '

' '

: :

! |
314 — — — - — - — - — - 314 + + + + + + + + + +
315 315
6 - - [T-T-T-T-T-T-1T=-1= 36 + [+ [+ [ + [+ [+ + [+ [+ ]+
317 317
318 [ = = = = = = = = = = 318 [+ + + + + + + + + +
319 319

320 [ = = = = = = = = = = } \ 320 [+ + + + + + + + + +

2-line skip polarity inversion (2B)

1+ |+ [+ [+ |+ |+ + ][+ |+ ]+ M-l -1-1l-1-1-1-1-1-1-
2 2
3 3
41 + + + + + + + + + + 4 = — — — — — — = = =
5 5
6 6
7L+ + + + + + + + + + 7= - - - - - — - - -
3 3
1 !
314 314
315 315
316 | + + + + + + + + + + 316 | — - = — — - — - — —
317 317
318 318
MO T T [+ [+ [+ [ + [+ [ +] « Sl I e I I I I e e e
320 320
‘ Polarity inversion ‘ Polarity inversion
1 1
2| — = - - - - - - - — 2+ + + + + + + + + +
3 3
4 4
5 — — — - | = — - | = — — Every 1 frame 5[+ + + + + + + + + +
6 6
7 7
' '
' '
: :
1 :
314 | — — — — — — — — — — 314 + + + + + + + + + +
315 315
316 316
37| — — — — — — — — — — 37+ + + + + + + + + +
318 318
319 319
320 [ = = = — — — — — — — 320 [+ + + + + + + + + +
‘ Polarity inversion ‘ Polarity inversion
1 1
2 2
3+ + + + + + + + + + 3| — — — — — — — — — —
4 4
5 5
6 +[ +[ +[ + +[ +] +[ +1 +[ + 6 - [ -T-T-T-1T-T-T=-T=-1T+=
7 7
' '
' '
: :
1 :
314 314
35+ [+ [+ [+ |+ [+ [+ |+ |+ [+ M5 - - [ - [ [ = =1=1T=1°=
316 316
317 317
318 [+ + + + + + + + + + 318 [ = = = = = = = = = =
319 319
320 320
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5.8.3 Gate scan function

Three types of scan methods can be selected for the gate scan operation. Make the selection using GSCANO and

GSCANT1 register. The scan operations corresponding to the settings of the GSCANO and GSCAN1 register are shown in

Table 5-12.
Table 5-12. Selecting Gate Scan Function
GSCAN1 GSCANO Scan Function Operation
o . Inverts the number of lines set by the NLINE [1:0] register
Common line inversion . .
0 0 o ) R51 =0,0: Inverts 1 line, R51 = 1,0: Inverts 4 lines
(n line inversion) . .
R51 =0,1: Inverts 2 line, R51 = 1,1: Inverts 8 lines
0 1 Common frame inversion | Performs inversion every frame.
Skips and inverts 1 line and common inversion is carried out in a
1 0 Skip inversion 1D Note cycle of 1/2 frame.

For details, refer to Figure 5-53.

Skip inversion 2B Note

Skips and inverts 1 line and common inversion is carried out in a
cycle of 1/3 frame.
For details, refer to Figure 5-54.

Note It cannot be used at the time of the through mode/capture mode selection of RGB interface.
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Moreover, the scan direction of the gate can be vertically inverted every frame, as specified by R,/L register.

The setting is as follows.

Table 5-13. Selecting Inversion Direction

R,/L Operation

Scans the gate from the top to the bottom.
Line 1 — Line 320

Scans the gate from the bottom to the top.

n frames: Line 320 — line 1

Also, eight kinds shown below can be selected as scanning mode of the non-display area at the time of partial operation.

Table 5-14. Partial Non-display Area Scan Mode

GSM GSMLN [2:0] Scan Mode
0 X, X, X Same scan cycle as partial display area
1 0,0,0 Partial non-display area doesn’t scan
1 0,0,1 Partial non-display area scans every 3 frames.
1 0,1,0 Partial non-display area scans every 5 frames.
1 0,1,1 Partial non-display area scans every 7 frames.
1 1,0,0 Partial non-display area scans every 9 frames.
1 1,0, 1 Partial non-display area scans every 11 frames.
1 1,1,0 Partial non-display area scans every 13 frames.
1 1,1, 1 Partial non-display area scans every 15 frames.
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5.8.4 Skip inversion

One or two line is skipped and inverted. Figure 5-53 and 5-54 show specific waveforms.

Figure 5-53. Skip Inversion 1D

<First line>

VCOM

DATAOUT [ 318 ] 320 Jiummy petod]idummyperoaf@ommerca] __1_ | 3 | 6 | 7  |----- [319 T 2 T 4 T 6 1]
Gate1 1
Gate2 1
Gate3 1
Gate4 1
Gate5 |_|
Gate6 l_l_
Gate7 I_l

Gaests __I 1
Gate319 1
Gate320 I 1

<Second line>
VCOM

DATAOUT || 317 | 319 | 2 | 4 ]| 6 J----- [ 318 T 320 JuummypeiooJicummy poriodficummypeicd] 1 ] 3 ] 5 ]
Gate1 [ 1
Gate2 1
Gate3 1
Gate4 1
Gate5 I_l_
Gate6 1

Gate3t7 __ I 1
Gate318 1
Gate319 I 1

Gate320 1

<Third line>
VCOM

DATAOUT  [[_J 318 T 320 Jicunmyperioacummyporoafummyperioco] 1 [ 3 T 65 T 7  [--=--- [ 319 T 2 T 4 1T 6 1]
Gate1 1
Gate2 1
Gate3 1
Gate4 [ 1
Gate5 1
Gate6 |_|_
Gate7 I 1
Gatedts __ | 1
Gate319 1
Gate320 1
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<First line>
VCOM

DATA OUT
Gate1
Gate2
Gate3
Gate4
Gate5
Gate6
Gate7

Gate3.1 8
Gate319

Gate320

<Second line>
VCOM

DATA OUT
Gate1
Gate2
Gate3
Gated
Gate5
Gate6

Gate3.1 7
Gate318
Gate319
Gate320

<Third line>
VCOM

DATA OUT
Gate1
Gate2
Gate3
Gate4
Gate5
Gate6
Gate7

GateS‘1 8
Gate319

Gate320

Figure 5-54. Skip Inversion 2B

] [
[ [ 316 | 318 Jwummy perioa)](dummy perioa) [ (summy perioo)] 1 [ 4 [ 7 [----1 319 ] 5 | 8
[ 1
1
1
[ 1
1
1
1
P— ]
I 3% 309 T 2 5 | 8 J----1317 [ 30 [ 3 T 6 ] 12| 15
1
[ 1
1
1
1
I 1
1
— —
I 317 1T 320 T 3 6 | 9 | ---- ] 318 Jcummyperon]cummy peroa] @ummy peroa] N
1
1
1
1
[ 1
I 1
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6. E’PROM INTERFACE

The uPD161704A builds in the interface function to E°PROM corresponding to the micro-wire interface.
However, the capacity of E’PROM corresponds only 2 K and 4 K bit article.

6.1 The uPD161704A and E°PROM Connection

Connection with EPROM is made as shown in the following figure.

ECS cs
LCD ESK CLK . .
controller/ M|20r0 wire
driver IC EDO DIN E2PROM
EDI DOUT

Table 6-1. LCD Controller Side Signal

Pin Function
ECS Chip select signal over E2PROM.
With outputting ECS = 1, E?’PROM is made into an active state and data is transmitted after that.
It connects with CS (chip select pin) of E’PROM.
<R> ESK Clock signal over E2PROM.
In falling of ESK, data is outputted from EDO to E°PROM.
It connects with CLK (shift clock pin) of EZPROM.
This is the E°PROM clock for which has 8 divided circumferences in internal oscillator.
EDO Data output pin.
Data is outputted to EZPROM.
It connects with DIN (data in pin) of E’PROM
EDI Data input pin.
It is used for reading of the data of E5PROM and a BUSY/READY check.
It connects with DOUT (data out pin) of EPROM.
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<R> 6.2 Each Operation

The uPD161704A can perform writing of register data, reading of a register date and elimination of E2PROM data to

E?PROM. Selection of each operation is performed using R68 register.

R68 Register 2
E‘PROM Command
E20PC2 E20PC1 E20PCO
0 0 0 Setting prohibited
0 0 1 EPSAVE: Writing to E’PROM
0 1 0 MASKON: Permission of the writing and elimination to E°PROM Note
0 1 1 MASKOF: Prohibition of the writing and elimination to E2PROM
1 0 0 EPCLR: All area elimination of E2PROM
1 0 1 EPWALL: FFH is written in all the area of E’PROM
1 1 0 EPREAD: Reading from E°PROM
1 1 1 Setting prohibited

Note Only when making it E20PC [2:0] = 0, 1, 0 before setting a value as E20PC, it is necessary

to set E2EN [7:0] register as AAH. The signal of the permission of writing and elimination to
E’PROM as for E20PC [2:0] = 0, 1, 0 is not transmitted not setting E2EN [7:0] register to AAH.
In addition, when E2EN [7:0] register sets up Index in addition to E20PC [2:0] or E2EN [7:0],

it is reset by O0H.

In addition, explain each operation as follows.
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[EZPROM read command: Reading from EZPROM]
From the "E2PROM address" set as "the E°PROM reading start address register (E2SA [7:0])", it reads in order of "index

(Do to D1s: Index" + "Data (Do to D15)" and the register data stored in E’PROM is saved to the applicable index of the

H#PD161704A. In addition, reading operation is continuously performed until it reads the reading end ID (Index area wrote

by E2PROM is FFFFH).

Command input

\

E2PROM read (index)

\

Reading index is FFFFH?

I No

Writing to index register

\

E2PROM read (data)

1

Data writing to register

v

Completion of processing

94

E2SA[7:0]: Setting of reading start address
E20PC = 110: E2PROM read execution

E?PROM read end (auto reset as E20PC = 000)
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No

[EPSAVE command: Writing of the data to EZPROM]
The register data of the zPD161704A, data is written in the E?PROM address based on E2A [7:0] with corresponding

E2IR [15:0].

In addition, when an E’PROM address is set as an even number address, an index is written in, and data is written in

when it is set as an odd number address. Moreover, write the data corresponding to the index in the next address of the

E2PROM address in which the index was written.

Elimination/writing permission and
enable setting

!

Elimination/writing permission and
command input

!

EWEN issue
(wait is desired)

!

"I Writing index specification of E?PROM

!

Writing address specification of
E’PROM

!

I Data transfer execution to E’PROM

!

Write-in transfer execution to EZPROM

(wait is desired)

!

—| All the writing to E’PROM is ended?

1 Yes

Elimination/writing protected and

command input

!

EWDS issue
(wait is desired)

!

I Completion of processing

E2EN = AAH: Elimination/writing permission enable register setting
Remark Unless setting E2EN = AAH, it can’t execute elimination/writing permission.

E20PC = 010: Elimination/writing permission execution

To elimination/writing permission state

Set up required write-in index (E2IR [15:0])

It writes in specification of address (E2A [7:0]).
Remark Even address: Index, Odd address: Data

Data transmission execution to EPROM (E20PC = 001)

It is wait time in order to write in ROM. It is needed.
Insert wait time after confirming the specification of EPROM used.
Moreover, after write-in completion is automatically reset by E20PC = 000.

E20PC = 011: Elimination/writing protected execution
About the data of E’PROM, they are elimination or the disposal for making it not
rewrite carelessly.

To elimination/writing protect state

E2PROM write end (auto reset as E20PC = 000)
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[MASKON command: Writing/elimination permission to EZPROM]
Elimination/writing to E2PROM is permitted.

Elimination/writing permission and E2EN = AAH: Elimination/writing permission and enable register setting
enable setting Remark Unless setting E2EN = AAH, it can’t execute elimination/writing permission.
|
Elimination/writing permission and E20PC = 010: Elimination/writing permission execution
command input
|
EWEN <Erase Write ENable> issue E?PROM to an elimination/writing permission state
(wait is desired)
|
Completion of elimination/writing E*PROM elimination / write-in permission end (auto reset as E20PC = 000)

permission processing

[MASKOF: Writing protected to EZPROM]
Elimination/writing to E’PROM are protected (Reading of data is possible).

Elimination/writing protection and E20PC = 010: Elimination/writing protection execution
Command input
l
EWDS <Erase Write DiSable> issue E?PROM to an elimination/writing protection state
(wait is desired)
l
Completion of elimination/writing E2PROM elimination / write-in permission end (auto reset as E20PC = 000)

permission processing
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[EPCLR command: E2PROM elimination]
The data of E?PROM is initialized.

Elimination/writing permission and E2EN = AAH: Elimination/writing permission and enable register setting
enable setting Remark Unless setting E2EN = AAH, it can’t execute elimination/writing permission.

\

Elimination/writing permission and E20PC = 010: Elimination/writing permission execution

command input

\

EWEN <Erase Write ENable> issue E?PROM to an elimination/writing permission state

(wait is desired)

l
E*PROM elimination and E2PROM elimination execute (E20PC = 100)

command input

\
ERAL <ERase ALI> issue All data elimination of E°PROM
(wait is desired)

\

Elimination/writing protection and E20PC = 010: Elimination/writing protection execution

Command input

\

EWDS <Erase Write DiSable> issue E2PROM to an elimination/writing protection state

(wait is desired)

\

Completion of processing of E2PROM E2PROM elimination end (auto reset as E20PC = 000)
elimination
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[EPWALL]
FFFFH is written in all the data of EPROM.
At the time of E2PROM initialization, it reads to all E2PROM data, an end command (FFFFH) is written and the infinite

loop of reading by the noise etc. is prevented.

Elimination/writing permission and E2EN = AAH: Elimination/writing permission and enable register setting
enable setting Remark Unless setting E2EN = AAH, it can’t execute elimination/writing permission.
!
Elimination/writing permission and E20PC = 010: Elimination/writing permission execution
command input
!
EWEN <Erase Write ENable> issue E2PROM to an elimination/writing permission state
(wait is desired)
!
All area FFFFH write-in All area FFFFH write-in execution (E20PC = 101)
command input
!
WRAL <WRite ALI> issue Write in FFFFH to all address of EPROM
(wait is desired)
!
Elimination/writing protection and E20PC = 011: Elimination/writing protection execution
Command input
!
EWDS <Erase Write DiSable> issue E2PROM to an elimination/writing protection state
(wait is desired)
!
Completion of processing of all area E’PROM all area write-in end (auto reset as E20PC = 000)

E2PROM write-in
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7. POWER SUPPLY CONTROL

DC/DC, VCOM block diagram

Voc
C11- = Vooz| |
Cc12+ ™ DC/DC converter 1 | I—E
—
“—ciz2-
C21+I
——ca1-] Ver | k
coz+] |
—,—czz,I DC/DC converter 2 vV
GL | | D1
c23+] | v
o] ~— 5
-
C31+ Vel |
—
p— Y > DC/DC converter 3 " | k
Voc—m=  Regulator Voci |
DCCLK DCOSC Voo !
Regulator VR
TVREF oglle’ Ve 341057V
RvVDD 7_7|7__
Vop ~a-—)——— R Vi
Powr shift Regulator Regulator . s
23V Veor VRerr [ Vierr Vs ; 36t055V
Gray-scale 7_7|7_'
VSTBY ‘[ AMP
Amplitude VCOUTM
Regulator control D/A Common VCOMM__ VCOM
Ven — d.rivel ICOMHM | t
Veu Main VCOM circuit |
2o
center COMLM |
;|7__ control D/A |
VCOMINM
Gamma
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7.1 Boost Voltage Construction

The boost voltage generated is shown below.

Voc: 3.3V
Vss1: 0V

Ve =Vrx 3to Vrx4

=15t020V
Vobz2: 6.4 V
P E— VRr: 5.0V
Vs: 4.6V
Voci: 3.2V Vem: 4.5V
¥ \ VeL =Voer x -1
=-3.2V

7.2 Boost Voltage Auto Start and Rising Order

100

VeL=VrRX -2to VrRX -3 + Vcu

=-10to -18.2V

Vei =3 xVrRto 4 x VR

DCON
¥/DD2 =2 x Vol
R
Vs, Vi
/ a Vgu e
Vss
T Vel = —Voal
<>
T2
T3
T4
\ T5
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7.3 Power Shift Circuit

SFVSEL
Vbc
Voc
- VW -
Vss RVop (2.1 V or2.3V)
VBGR — Voo (to internal logic RAM)
B.G.R +
Vss
to VREFR
Vss
VSTBY
VSTBY SFVSEL Function
0 (Vss) 0 Regulator ON, RVop = 2.1 V (Test mode)
0 (Vss) 1 Regulator ON, RVop = 2.3 V (Default)
1 (Voc) — Regulator OFF, RVop = Hi-Z (Test mode)
7.4 Voci Circuit
VD20ON (1:0)
Voc
Voc
¢ Voal
"WV ] Voo
210r32V
Vss
VBGR —+
to DC/DC1, DC/DC3
Vss
VD20N1 Voei (Limit value)

0 (2 times boost)

Voci = 3.2V

1 (3 times boost)

Voci =21V

Data Sheet S17583EJ2V0ODS
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7.5 Vs_AMP Circuit, VR_AMP Circuit and Vem_AMP Circuit

Vs, Vr and Vewm generating amplifier circuit is shown below.

W\
VD2

VS\%SELz to VSSELO
VRSEL2 to VSSELO
1.5t021V

VREFR |:| Vs
VR

o%0 Ves [ ]TvrReFR

REGMONI

—D Vem

Vs
Vss

Vss” VSEL2 to VSELO

Refer to 7.8 Mode Description for the relation of each output voltage and register.

7.6 Common Drive Circuit

The common drive circuit is shown below.

—T—VGM Vs
MCDA0 —
MCDA1— + COMHM
Mooy ] C?MINM Vs >
MCDA3— D/A . - ;l;
~ COHIM
_| L€H:>_Q VCOMM
oo
Vobal
+

-+ Vam . L COMLM
] : =
DA2— D/A Vs Ve -
BA1— + VCOUTM
DA5— ) AAAY
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7.7 Variable Boost Steps

The number of boost step Vop2 is fixed to Vbci x 2 or x 3. It sets up by VD20ON1 and VD20ONO register.

The boost steps of VaeH, VaL and Vel are selected according to how the external capacitor is connected and by VGHON1
and VGHONO, VGLON1 and VGLONO, VGHREF, and VGLREF registers.

The example of connection is shown below.

Vob2 = Vbcix 2 or x 3

VeH = VR x 4 VGH = VR x 3 + Vbl VeH = VR x 3 VGeH = VR x 2 + Vbl

Vel = VR X -3 VoL = VR x -3 + VeL VoL = VR X -2 VoL = VR Xx -2 + VcL
(VGHREF = 0) (VGHREF = 1) (VGHREF = 0) (VGHREF = 1)

(VGHON1 = 1) (VGHONO = X) (VGHON1 = 1) (VGHONO = X) (VGHON1 = 0) (VGHONO = 1) (VGHON1 = 0) (VGHONO = 1)
(VGLREF = 0) (VGLREF = 1) (VGLREF = 0) (VGLREF = 1)

(VGLON1 = 1) (VGLONO = X) (VGLON1 = 1) (VGLONO = X) (VGLON1 = 0) (VGLONO = 1) (VGLON1 = 0) (VGLONO = 1)

VGH

C21+

C21-

C22+

C22-

C23+

C23-

VeH = VR x 3 VeH = VR X 3 VeH = VR X 2 VeH = VR + Vbei

Vel = VR x -3 VoL = VR x —1 VeL = VR x -1 VeL = VR Xx -1+ VcL
(VGHREF = 0) (VGHREF = 0) (VGHREF = 0) (VGHREF = 1)

(VGHON1 = 0) (VGHONO = 1) (VGHONT1 = 1) (VGHONO = X) (VGHON1 =0) (VGHONO = 1) (VGHON1 =0) (VGHONO = 1)
(VGLREF = 0) (VGLREF = 0) (VGLREF = 0) (VGLREF = 1)

(VGLON1 = 1) (VGLONO = X) (VGLON1 = 0) (VGLONO = 1) (VGLON1 = 0) (VGLONO = 1) (VGLON1 = 0) (VGLONO = 1)

C31+

C31-

VoL []—_L
%

VGH

C21+

C21-

C23-

)
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7.8 Mode Description

7.8.1 DC/DC converter control

7.8.2 DC/DC frame synchronous selection

DCFRM

DC/DC Operation

0

Asynchronous to frame signal

1

Synchronous to frame signal

104

DCON VD20ON1 | VD20ONO | DC1HZ State of Vo2

0 X X 0 Voc

0 X X 1 Hi-Z

1 0 0 0 Voc

1 0 0 1 Hi-Z

1 0 1 X Voci X 2 boost

1 1 X X Voci x 3 boost
DCON VGHREF | VGHON1 | VGHONO [ VGLON1 | VGLONO | DC2HZ State of VeH

0 X X X X X 0 VaH = Vop2

0 X X X X X 1 VeH = Hi-Z

1 X 0 0 X X 0 VeH = Vb2

1 X 0 0 0 0 1 Ve = Hi-Z

1 0 0 1 X X X VaH = VR X 2 boost + Vr

1 0 1 X X X X Var = VR x 3 boost + Vr

1 1 0 1 X X X VaH = VR X 2 boost + Voci

1 1 1 X X X X VaH = VR X 3 boost + Voci
DCON VGLREF | VGLON1 | VGLONO | VGHON1 [ VGHONO | DC2HZ State of VoL

0 X X X X X 0 VoL = Vss

0 X X X X X 1 VoL = Hi-Z

1 X 0 0 X 0 VoL = Vss (VeL = Ver when Ver= ON)

1 X 0 0 0 0 1 VoL = Hi-Z

1 0 0 1 X X X Vel = Vr X —2 boost

1 0 1 X X X X Vel = Vr x -3 boost

1 1 0 1 X X X VaL = Vr x =2 boost + VcL

1 1 1 X X X X VaL = Vr x -3 boost + VcL
DCON VCLON DC3HZ State of Vcu

0 X 0 VeL = Vss

0 X 1 Vel = Hi-Z

1 0 0 VeL = Vss

1 0 1 VeL = Hi-Z

1 1 X Voci x —1 boost
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7.8.3 DC/DC operation frequency selection

LPM

FS1

FSO

LFS1

LFSO

ooz and VcL Operation Frequency

DCCLK/1

DCCLK/2

DCCLK/4

2 |2 o |o

0
1
0
1

DCCLK/8

DCCLK/M

DCCLK/2

DCCLK/4

0
0
0
0
1
1
1
1

- |-~ |Oo |o

- O |=» |O

DCCLK/8

LPM

FS3

FS2

LFS3

LFS2

VeH and Ve Operation Frequency

DCCLK/1

DCCLK/2

DCCLK/4

- |2 o o

- |lo |-~ |o

DCCLK/8

DCCLK/1

DCCLK/2

DCCLK/4

a A (A e o o |o |o

X X (X |X

X [X X X

= [~ O |O (X [X |X |X

=[O |= |O (X [X |X |X

DCCLK/8

7.8.4 DC/DC converter power ON time selection

PONM

PON

PUPT1

PUPTO

Vopz2 Boost

Vr ON

Vel Boost

Veh/VeL Boost
Vs/Vem Boost

16/DCCLK

0.5 x 128/DCCLK

1.5 x 128/DCCLK

2.5 x128/DCCLK

Internal sequence

16/DCCLK

0.5 x 256/DCCLK

1.5 x 256/DCCLK

2.5 x 256/DCCLK

Internal sequence

16/DCCLK

0.5 x512/DCCLK

1.5 x 512/DCCLK

2.5 x512/DCCLK

Internal sequence

2 |2 |o |o

2 lo |- o

16/DCCLK

0.5 x 1024/DCCLK

1.5 x 1024/DCCLK

2.5 x 1024/DCCLK

Internal sequence

External input

External input

External input

External input

External sequence

1
1
1
1
0
0

o (= |X |X [X [X

X [X

X [X

Normal mode

7.8.5 Division ratio selection of the DC/DC converter at power ON

PONM PON DUPF1 DUPFO Division Ratio of the DC/DC Converter OSC Frequency

1 X 0 0 Internal sequence OSC = DCCLK/1

1 X 0 1 Internal sequence OSC = DCCLK/2

1 X 1 0 Internal sequence OSC = DCCLK/4

1 X 1 1 Internal sequence OSC = DCCLK/8

0 1 0 0 External sequence OSC = DCCLK/1

0 1 0 1 External sequence OSC = DCCLK/2

0 1 1 0 External sequence OSC = DCCLK/4

0 1 1 1 External sequence OSC = DCCLK/8

0 0 X X Valid of FS0, FS1, FS3, and FS4 setting

Data Sheet S17583EJ2V0ODS
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7.8.6 VRerr regulator selection output

RGON VC2 VC1 VCO V/REFR
0 X X X Vrerr regulator OFF (Vrerr = Hi-Z)
1 0 0 0 1.50V
1 0 0 1 1.60V
1 0 1 0 1.70 V
1 0 1 1 1.80V
1 1 0 0 1.90V
1 1 0 1 2.00V
1 1 1 0 2.05V
1 1 1 1 210V

<R> 7.8.7 Vem regulator selection output
RGON VSHI VSEL2 VSEL1 VSELO Veu
Vem | Vrerr = 1.5V | Vrerr = 2.0 V VRerr = 2.1 V
0 X X X X Vem regulator OFF (VGM = Vss)
1 1 X X X Vewm regulator OFF (Vem = Hi-Z)
1 0 0 0 0 VRerr X 2.200 3.30 4.40 4.62
1 0 0 0 1 VRerR X 2.250 3.38 4.50 4.73
1 0 0 1 0 Vrerr x 2.300 3.45 4.60 4.83
1 0 0 1 1 VRerr X 2.350 3.53 4.70 4.94
1 0 1 0 0 VRerr X 2.400 3.60 4.80 5.04
1 0 1 0 1 VRerrR X 2.450 3.68 4.90 5.15
1 0 1 1 0 Vrerr x 2.500 3.75 5.00 5.25
1 0 1 1 1 VREerR X 2.550 3.83 5.10 5.36
7.8.8 Vs regulator selection output
RGON VSHI VSSEL2 | VSSEL1 | VSSELO Vs
Vs | VRerr = 1.5V | Vrerr = 2.0 V VRerr = 2.1 V

0 X X X X Vs regulator OFF (Vs = Vss)
1 1 X X X Vs regulator OFF (Vs = Hi-Z)
1 0 0 0 0 VReFR X 2.425 3.64 4.85 5.09
1 0 0 0 1 VRerR X 2.450 3.68 4.90 5.15
1 0 0 1 0 VRerr X 2.475 3.71 4.95 5.20
1 0 0 1 1 VRerr X 2.500 3.75 5.00 5.25
1 0 1 0 0 VRerr X 2.525 3.79 5.05 5.30
1 0 1 0 1 VRerr X 2.550 3.83 5.10 5.36
1 0 1 1 0 VRerr X 2.575 3.86 5.15 5.41
1 0 1 1 1 VReFR X 2.600 3.90 5.20 5.46
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7.8.9 VRrregulator selection output

RGONR VRHI VRSEL2 | VRSEL1 | VRSELO Ve
VR | VRerr = 1.5 V | VRerr = 2.0 V VRerr = 2.1V
0 X X X X VR regulator OFF (Vr = Vss)
1 1 X X X VR regulator OFF (Vr = Hi-Z)
1 0 0 0 0 VRerRr X 2.250 3.38 4.50 4.73
1 0 0 0 1 VRerr X 2.400 3.60 4.80 5.04
1 0 0 1 0 VRerr X 2.450 3.68 4.90 5.15
1 0 0 1 1 VRerr X 2.500 3.75 5.00 5.25
1 0 1 0 0 VRerRr X 2.525 3.79 5.05 5.30
1 0 1 0 1 Vrerr X 2.550 3.83 5.10 5.36
1 0 1 1 0 VRerr X 2.600 3.90 5.20 5.46
1 0 1 1 1 VRerr X 2.700 4.05 5.40 5.67
7.8.10 Voci regulator selection output
VDCION VDCIHZ VDCISEL VD20ON1 Voci (Limit value)
1 X X 0 3.2V
1 X X 1 21V
0 1 X X Hi-Z
0 0 0 X Ve
0 0 1 X Vss
7.8.11 RVop regulator selection output
VSTBY SFVSEL RVop
Vss 0 21V
Vss 1 2.3V
Vbc X Hi-Z
7.8.12 Vs, VR Amp. current selection
RGON, RGONR LPM ACS1 ACSO0 LACS1 | LACSO | Vs Status VR Status State of Circuit Current
1 0 0 0 X X Output Output Amp. current = x 1
1 0 0 1 X X Output Output Amp. current = x 2
1 0 1 0 X X Output Qutput Amp. current = x 3
1 0 1 1 X X Output Output Amp. current = x 6
1 1 X X 0 0 Output Output Amp. current = x 0.25
1 1 X X 0 1 Output Output Amp. current = x 0.5
1 1 X X 1 0 Output Qutput Amp. current = x 1.0
1 1 X X 1 1 Output Qutput Amp. current = x 1.5
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7.8.13 VCOMM output control

COMONM [ COHIM COHIS STBY STBY CDA_AMP VCOMHM/ VCOMM Gate
GOFF VCOMLM
AMP
0 X X 0 0 OFF OFF Hi-Z ON
1 1 X 0 0 ON OFF Hi-Z ON
1 0 X 0 0 ON ON ON ON
1 0 X 1 0 ON ON VCOMLM VaH
1 0 1 1 ON ON Vss VoL
X 0 1 1 ON ON Vss VoL

7.8.14 VCOMM output capability control

COMONM| COHIM1 | COHIMO | COMP1 | COMPO VCOMM
1 1 X 0 0 VCOMM capability = x 1 mode
1 1 X 0 1 VCOMM capability = x 1.5 mode
1 1 X 1 0 VCOMM capability = x 2 mode
1 1 X 1 1 VCOMM capability = x 2.5 mode

7.8.15 VCOM Amp. current selection

COMONM LPM COMCS1 COMCSO0 | LCOMCS1 | LCOMCSO VCOMHM-AMP, State of Circuit Current
VCOMLM-AMP

0 X X X X X OFF Amp., CS power OFF
1 0 0 0 X X ON Amp. current = x 1

1 0 0 1 X X ON Amp. current = x 2

1 0 1 0 X X ON Amp. current = x 3

1 0 1 1 X X ON Amp. current = x 7

1 1 X X 0 0 ON Amp. current = x 0.25
1 1 X X 0 1 ON Amp. current = x 0.5
1 1 X X 1 0 ON Amp. current = x 1.0
1 1 X X 1 1 ON Amp. current = x 1.5

7.8.16 VCOMM center adjustment selection

Setting by COMINM (D7 of R32), this register can select the setting method of common drive waveform VCOMM center
voltage.

When COMINM = 1 is set, input directly VCOMM center voltage to VCOMINM pin outside IC.

COMINM VCOMM Center Adjustment
0 Internal D/A valid (R32 valid setting)
1 Valid of VCOMINM input center level voltage
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7.8.17 VCOM output amplitude adjustment
This is used to adjust the output amplitude of main/sub VCOMM output. The VCOM output amplitude voltage (VCOMp-p)
can be adjusted as shown by the expression below using VCOM amplitude control register (R31), which is the output

voltage of a D/A converter circuit for which Vem is the reference potential.
VCOMMp-p = Vem x {3/5 + {3.15/5 x (DAR31/63)}}
Remark DARrs1: R31 setting values

The values of R31 that can be set are determined by the relationship of booster voltages Vob2 and VcL to the potential

level of the actual common drive waveform after VCOMM center adjustment.
Set the VCOMM output amplitude voltage, the VCOMM output center potential voltage setting level according to VCOMM
center level control register (R32), or the VCOM output center potential input from VCOMINM in the relationships shown in

the Figure 7-1.

Figure 7-1. Voltage Ranges that can be Set for Common Drive Waveform

Common drive waveform

VCOMHM

1/2 VCOMMp-p

Voltage ranges that

VCOMCM ------f----memepen e i ESREEEEE

VQOMp-p
can be sgt for common

drive waveform

VCOMLM —— ——
VCL+01V —
VOL —— e e

<Conditions on common drive waveform voltage settings>
3V <VCOMMp-p £5.5V (VCOMMp-p is not dependent on Vobz and Vs)
Vs > VCOMHM > VCOMLM > VcL

Remark VCOMHM = 1/2 VCOMMpp + VCOMCM
VCOMLM = VCOMCM - 1/2 VCOMMp-p
VCOMCM: R32 setting values [COMINM (R32) = 0] or VCOMINM input voltage level [COMINM (R32) = 1]
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Table 7-1. VCOM Output Amplitude Voltage (VCOM;-p) Adjustment and D/A Converter Setting Values

DA5 DA4 DA3 DA2 DA1 DAO DARs31 VVCOMp-» (Sample of Vem = 5 V)
0 0 3.00V
1 1 3.05V
1 0 2 3.10V
1 1 0 0 1 0 50 5.50 V
1 1 0 0 1 1 51 5.55 V (setting prohibited under here)
1 1 1 1 0 1 61 6.05 V (setting prohibited)
1 1 1 1 1 0 62 6.10 V (setting prohibited)
1 1 1 1 1 1 63 6.15 V (setting prohibited)

Remark The variable range of VCOMM output amplitude is set to VcL + 0.1 V to Vs — 0.1 V. Also, use VCOMp-p to

come a setup between 3.0 Vand 5.5 V.

7.8.18 VCOMM output center adjustment
This is used to adjust the center potential level of VCOMM output. By VCOMM center level adjustment register (R32,
R33), VCOMM output center potential voltage (VCOMCM) can adjust the output voltage, or the D/A converter circuit which

makes Vaem reference potential so that it may be below formula.
VCOMCM = Vem x {1/5 + {2/5 x (DA/127)}}
Remark DA: R32 setting values or R33 setting values

Table 7-2. VCOMM Output Center Potential Voltage (VCOMCM) and D/A Converter Setting Values

MCDAG6 MCDA5 MCDA4 MCDA3 MCDA2 MCDA1 MCDAO D/A VCOMCM (Vem =5 V)
0 0 0 0 0 0 0 0 1.000 V
0 0 0 0 0 0 1 1 1.016 V
0 0 0 0 0 1 0 2 1.031V
1 1 1 1 1 0 1 125 2.968 V
1 1 1 1 1 1 0 126 2.984V
1 1 1 1 1 1 1 127 3.000 V

Remark The range in which the VCOMM output center can be varied is restricted by the output voltage of Vs and VcL.
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7.9 Value of Wiring Resistance to Each Pin

The recommended wiring resistance values are shown below. The wiring resistance values affect the current capacity of
the power supply, so be sure to design using values that do not exceed those recommended.

Table 7-3. Recommended Wiring Resistor Values

Pin Name Wiring Resistor Values (Q)
Vss <10
Vbc <10
Voci <10
RVbb <10

Vs <10
VR <10
Vam <10
VeH <50
Vop2 <10
VoL <10
Vel <10

VCOMHM <10

VCOMLM <10

VCOMM <10
C11+ <10
C11- <10
C12+ <10
C12— <10
C21+ <50
C21- <50
C22+ <50
C22— <50
C23+ <50
C23- <50
C31+ <10
C31- <10
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7.10 Recommended Capacitance Values of External Capacitor

The recommended capacitance values of the external capacitor are shown below. These values should be finally

determined only after performing sufficient evaluation on the module.

Table 7-4. Recommended Values of External Capacitor

Recommended Value of

Pin Name Capacitors (4F) Withstanding Voltage (V)
Vbc 1t04.7 6.3 or more
Vol 1t04.7 6.3 or more
RVoo 1t04.7 6.3 or more

Vs 1t04.7 6.3 or more

VR 1t04.7 10 or more

Vam 1t04.7 6.3 or more
VeH 0.47 to 1 25 or more
Vo2 1t04.7 10 or more
Vel 0.47 to 1 25 or more

Vi 1t04.7 6.3 or more
VCOMHM 1t04.7 6.3 or more
VCOMLM 1t04.7 6.3 or more
C11+, C11— 1t04.7 6.3 or more
C12+, C12— 1t04.7 6.3 or more
C21+, C21— 0.47 to 1 10 or more
C22+, C22— 0.47 to 1 10 or more
C23+, C23— 0.47 to 1 10 or more
C31+, C31— 1t04.7 6.3 or more

7.11 Shottky Diode Specification

The recommended specification of the external shottky diode are shown below. These values should be finally

determined only after performing sufficient evaluation on the module.

112

Connection Place

Connect by low resistance (10 Q or less) between
VeL-Vss and between Voc-Vob2

VF

0.5V (200 mA) or less

VR

30 V or more

Ir

5 uA or less
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8. POWER SUPPLY INJECTION/INTERCEPTION

The example of power ON/OFF sequence in the zPD161704A chip set is indicated.

8.1 Example of the (IPD161704A Power ON Sequence

The example of sequence is indicated. It is the case that the simple sequence is used.

Input hard-reset to xPD161704A

\:
H#PD161704A register reset

#PD161704A command reset
(R3 register)

l
1PD161704A oscillator start

u#PD161704A internal oscillator start
(R58 register)

H#PD161704A y-setting

#PD161704A y-setting
(If you need it, you set it.)

l

4#PD161704A Horizontal period timing setting

1#PD161704A horizontal period timing setting
(If you need it, you set it)

R3
RS D15 D14 D13 D12 D11 D10 D9 D8
0 0 0 0 0 0 0 0
L D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 0 0 1
R58
RS D15 D14 D13 D12 D11 D10 D9 D8
0 0 0 0 0 0 0 0
L D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 0 0 1
MIN. 1 line period (It is for the waiting for oscillation stable time)
Setting of R36 to R39, R82, R83 and R97 to R102 are in random
R36 to
order.
R39, RS D15 D14 D13 D12 D11 D10 D9 D8
R82, X X X X X X X X
R83, L D7 D6 D5 D4 D3 D2 D1 DO
R97 to X X X X X X X X
R102 X: Set in accordance with the usage conditions.
R77 to  Setting of R77 to R79 are in random order.
R79 RS D15 D14 D13 D12 D11 D10 D9 D8
X X X X X X X X
L D7 D6 D5 D4 D3 D2 D1 DO
X X X X X X X X

X: Set in accordance with the usage conditions.
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LCD display area setting

uPD161704A LCD display area setting
(R41-R44 register)

R41 to
R44

Window setting

4uPD161704A window setting
(R8-R11 register)

R8 to
R11

#PD161704A window mode setting
(R5 register)

R5

#PD161704A write address setting
(R6, R7 register)

R,
R7

1#PD161704A display data input

114

Setting of R41 to R44 are in random order.

RS D15 D14 D13 D12 D11 D10 D9 D8

X X X X X X X X
L D7 D6 D5 D4 D3 D2 D1 DO
X X X X X X X X

X: Set in accordance with the usage conditions.

Setting of R8 to R11 are in random order.

RS D15 D14 D13 D12 D11 D10 D9 D8

X X X X X X X X
L D7 D6 D5 D4 D3 D2 D1 DO
X X X X X X X X

X: Set in accordance with the usage conditions.

RS D15 D14 D13 D12 D11 D10 D9 D8

0 0 0 0 0 0 0 0
L D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 1 0 X 0 0

X: Set in accordance with the usage conditions.

Setting of R6 and R7 are in random order.

RS D15 D14 D13 D12 D11 D10 D9 D8

X X X X X X X X
L D7 D6 D5 D4 D3 D2 D1 DO
X X X X X X X X

X: Set in accordance with the usage conditions.

RS D15 D14 D13 D12 D11 D10 D9 D8

X X X X X X X X
H D7 D6 D5 D4 D3 D2 D1 DO
X X X X X X X X

X: Set in accordance with the usage conditions.
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Power supply setting

R25

D15 D14 D13 D12 D11 D10 D9 D8

#PD161704A power supply setting
(R25 register) L 0 0 0 0 0 0 0 0

D7 D6 D5 D4 D3 D2 D1 DO

R26

D15 D14 D13 D12 D11 D10 D9 D8

#PD161704A power supply setting
(R26 register) L 0 0 0 0 0 0 0 0

D7 D6 D5 D4 D3 D2 D1 DO
X X X X X X X X
X: Set in accordance with the usage conditions.

2
R27
D15 D14 D13 D12 D11 D10 D9 D8
1PD161704A power supply setting
(R27 register) L 0 0 0 0 0 0 0 0
D7 D6 D5 D4 D3 D2 D1 DO
0 0 1 0 X X X X
X: Set in accordance with the usage conditions.
\2
R28

RS D15 D14 D13 D12 D11 D10 D9 D8

1PD161704A power supply setting

(R28 register) 0 0 0 1 X X X X
L D7 D6 D5 D4 D3 D2 D1 DO
X X X X X X X X

X: Set in accordance with the usage conditions.

R29

RS D15 D14 D13 D12 D11 D10 D9 D8

#PD161704A power supply setting
(R29 register) 0 0 0 0 0 0 0 0
L D7 D6 D5 D4 D3 D2 D1 DO

X X X X X X X X
X: Set in accordance with the usage conditions.
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R30

RS D15 D14 D13 D12 D11 D10 D9 D8

PD161704A power supply settin
8 (R38 registerr)Jp ’ ’ 0 0 0 0 0 0 0 0
L D7 D6 D5 D4 D3 D2 D1 DO
0 0 X X 0 0 0 1
X: Set in accordance with the usage conditions.

R31

RS D15 D14 D13 D12 D11 D10 D9 D8

#PD161704A power supply setting
(R31 register) 0 0 0 0 0 0 0 0

L D7 D6 D5 D4 D3 D2 D1 DO
0 0 X X X X X X
X: Set in accordance with the usage conditions.

R32

RS D15 D14 D13 D12 D11 D10 D9 D8

#PD161704A power supply setting
(R32 register) 0 0 0 0 0 0 0 0

L D7 D6 D5 D4 D3 D2 D1 DO
X X X X X X X X
X: Set in accordance with the usage conditions.

R24

RS D15 D14 D13 D12 D11 D10 D9 D8

#PD161704A power supply setting
(R24 register) 0 0 0 1 1 1 X X

L D7 D6 D5 D4 D3 D2 D1 DO
X X X X X X X 1
X: Set in accordance with the usage conditions.

\J

Power supply ON after the time set by
PUPTO/PUPT1 in R27 is passed.
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Display start setting
R59
RS D15 D14 D13 D12 D11 D10 D9 D8
1PD161704A GOE1, GOE2 signal start
(R59 register) 0 0 0 0 0 0 0 0
L D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 0 0 1
! After time of 1-flame is passed, the display color is all white of all
black.
RO
4PD161704A display setting RS D15 D14 D13 D12 D11 D10 D9 D8
(RO register) 0 0 0 0 0 0 0 0
L D7 D6 D5 D4 D3 D2 D1 DO
0 0 X 0 0 0 0 0

X: Set in accordance with the usage conditions.

After DISP0 and DISP1 are released, normal RAM data is

display.
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8.2 Example of the uPD161704A Power OFF Sequence
The example of sequence is indicated. It is the case that the internal sequence is used.
Set xPD161704A in stand-by mode
RO
RS D15 D14 | D13 D12 D11 D10 D9 D8
1PD161704A stand-by mode setting 1
(RO register) 0 0 0 0 0 0 0 0
L D7 D6 | D5 D4 D3 D2 D1 DO
X X X X 1 0 X X
X: Set in accordance with the usage conditions.
{ . .
2 flame time wait
Panel is discharged. In case that the panel is
normally white, the display color is white.
RO
RS D15 D14 | D13 D12 D11 D10 D9 D8
#PD161704A stand-by mode setting 2
(RO register) 0 0 0 0 0 0 0 0
L D7 D6 | D5 D4 D3 D2 D1 DO
X X X X 1 1 X X
X: Set in accordance with the usage conditions.
{
Source output = Hi-Z, VCOM output = Vss, GATE
output = Low level. The stress to the panel at the
time of stand-by can be stopped.
R24
RS D15 D14 D13 D12 D11 D10 D9 D8
1PD161704A power off setting
(R24 register) 0 0 0 X X X X X
L D7 D6 D5 D4 D3 D2 D1 DO
X X X X X X X 0
X: Set in accordance with the usage conditions.
{
Power OFF!
R26
RS D15 D14 | D13 D12 D11 D10 D9 D8
#PD161704A internal oscillator stop
(R58 register) 0 0 0 0 0 0 0 0
L D7 D6 | D5 D4 D3 D2 D1 DO
0 0 0 0 0 0 0 0
{

Power OFF is completed!!
(Stand-by is completed)
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9. RESET

If the /RESET input becomes L or the reset command is input, the internal timing generator is initialized. The reset

command will also initialize each register to its default value. These default values are listed in the table below.

Moreover, /RESET pin input can also be changed into the state of a default setup of each register by setting RESET_SEL

pin to "H." However, the registers which will be in the state of a default setup by the register mode set up by REGSEL1
and REGSELDO pin input differ.

Table 9-1. Relationship Register which Register Mode and Default State by REGSEL1, REGSELO pin and RESET_SEL pin

M

(2)$

CRES

REGSEL1 REGSELO Register Mode RESET SEL Register which becomes Default setup with /RESET Pin
L E20PC [2:0]
L L 1
H E20PC [2:0], R24 register
L E20PC [2:0]
L H 2
H All register (same as reset command)
L E20PC [2:0]
H L 3
H E20PC [2:0], R257 register
L E20PC [2:0]
H H 4
H All register (same as reset command)
Figure 9-1. Caution at the time of Power Injection
Voc
Vcceio
/RESET

In addition, set up as short as possible time (1) until it applies hardware reset from a power supply injection at the time of

a power supply injection. The /RESET pin is set to L from before the power supply injection, and if it rises after a power

supply injection, it is not necessary to care about the time of (1). In between until it restricts at the time of low temperature

and applies hardware reset, since an internal setup of a power supply system is unstable, an over-current may flow.

When using it by setup which does not reset a register in hardware reset (RESET_SEL = L), set up about time (1) until it

applies hardware reset from a power supply injection (set up also about time (2) until it applies command reset from

hardware reset release) as short (1 s MIN.) as possible. Since an internal setup of a power supply system is unstable, an

over-current may flow, until it restricts at the time of low temperature and command reset is inputted.
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<R>10. POWER SUPPLY INJECTION/ITERCEPTION ORDER

10.1 Recommendation Power Supply Injection Order

Vbc

Vccio

<
<

1 ms MAX.

Caution After Vccio power supply injection, if it is in the state of Voc = 0 V, the state of I/O
pin will become unfixed.

10.2 Recommendation Power Supply Interception Order

Vbc

Vccio

1 ms MAX.

Cautioin If it will be in the state of Vboc = 0 V during Vccio power supply injection, the state
of I/0 pin will become unfixed.
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11. COMMAND

11.1 Command List

(it supplements about the view of a table)
Register mode 1, 2

Index Data Description
AOHEX. | 16 HEX. | (18] | (14]{ [13] | (120 { (111 (101 { (90 | 8T || (71 | (61 | (50 | (4T [ (31 ) (21 | [1]] (O]

000 0000 DISPT[BISPO| ADC| DTY|STBY] GSM|]_DisEIa¥semng register 1 -

1% Display data all 1 output (0: Normal, 1: All 1 fixed [6h3F])

N Display data all 0 output (0: Normal, 1: All 0 fixed [6'h00])

0 RAM write control (X direction, both R and B are switchable) (0: Y1 to Y768, 1: Y768 to Y1)
0 ial display (0: Normal display, 1: Partical display)
NN Disptay OFF (0: Normal display, 1: Display OFF)
/ [\0_]Partial nonkdisplay area gate scan (0: Normal operation, 1: Stop)

/ O

L Register name
Initialization in reset
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Register mode 1, 2

(1/3)
Index Data Description
10 HEX] 16 HEX. |[15]([14]| [13]) [12]{ [11]{[10]) [91| [(8]|f [71] (61| (8] [4]| [31| [21] [11| [O]
000 _J 0000 DisP1) DIsPo| ADC| DTY| sTBY| -] LPM| GSM}Display setting register £ +
Display data all 1 output (0: Normal, 1: All 1 fixed [6'h3F]£ ©
0 Display data all 0 output (0: Normal, 1: All O fixed [6'h00]£ ©
0 RAM write control (X direction, both R and B are switchable) (0: Y1 to Y720, 1: Y720 to Y1)
0 Partial display (0: Normal display, 1: Partial display)
0 Display OFF (0: Normal operation, 1: Display OFF)
0 Stand-by fixed status control (0: As usual, 1: Source = Hi-Z, gate = All OFF, common = VSS)
0 Low power mode (0: Normal mode, 1: Low power mode)
0 IGate scan on partial non-display area (0: Normal operation, 1: Stop)
001 ] 0001 ADX| ADY BGR LTS Display setting register 2
0 RAM X address direction inversion (0: Normal, 1: Inversion)
0 RAM Y address direction inversion (0: Normal, 1: Inversion)
0 Test register (O fixed)
0 RGB data inversion (both R and B are switchable) (0: Normal, 1: Inversion)
0 Frame frequency 1/2 (= 1 line time x 2 ) (0: Normal, 1: 1/2)
002 | 0002 ookeo] vseG | Hse| vimp| wwres| rees| oo RGB interface register
0 DOTCLK active direction (0: Rising edge, 1: Falling edge)
0 VSYNC active direction (0: L active, 1: H active)
0 HSYNC active direction (0: L active, 1: H active)
0 VSYNC interface mode (0: OSC or RGB interface display, 1: VSYNC interface display)
0 RGB interface mode (0: RGB invalid, 1: RGB valid)
0 RGB interface mode (0: Through mode, 1: Capture mode)
0 IDisplay clock (0: OSC, 1: DOTCLK)
003 J 0003 cres)Soft reset
0 _]Soft reset (reset pulse occurs by writing in "1")
004 ] 0004 GS ]Color mode
0 J|GS = 0: 260-k color (64 gray scale), GS = 1: 8 color (2 gray scale)
005 J 0005 WAS|DINVIINC RAM control register
0 Test register £ 0 fixed)
0 Window access control (0: Normal access, 1: Window access)
0 RAM write, read data inversion (0: Normal, 1: Data inversion)
0 RAM address counter control (0: Count to X direction, 1: Count to Y direction)
0 Test register (0 fixed)
0 JTest register (O fixed)
006 | 0006 XA[7]] xai6]| xals]] xar4]] xaz)] xap21] xa| xap)RAM X address
0lojJoJo]JojJo]o]o
007 0007 YA8]f| YA[71| YA[6]] YA[S]| YA[4]] YA[3]| YA[2]| YA[1]] YAOJRAM Y address
offojJojojojojojo]o
008 | 0008 xwangzl] x| xnisi| xaanger | xiangaif xaanczi] x| xuvaf Minimum X address in window access mode
oJoJoJoJoJoJo]lol]
009 | 0009 izl xanxtsil xwexis)| xnxiaif xawxgall xwexizn xwif xwxoliMaximum X address in window access mode
010 | 000A s v vianiel] vinisif vinia] vianisi| vzl o] vsof Minimum Y address in window access mode
offoJoJofJoJoJoflo]ol]
011 | 000B i x7)f yuxisl| vwxis)| vmxial] ymxiaif vmxiz)| vuxin] vaxolfMaximum Y address in window access mode
0]0 —
012 ] 000C 0OlofojJofjoJoJjffojJojJofo]o]OJfO] O Testregister(0fixed)
013 |} 000D oloJoJoloJojjoloJoJoflol]ol]oloJTestregister(Ofixed)
014 | 000E RAM Write index
015 ] 000F
016 _J 0010 pseL]Partial non-display area display setting
0 JPartial non—disglax area disEIay setting (0: Specified color, 1: RAM da_ta 8-color disglaz
017 ] o011 PGR| PGG| PGBJPartial non-display area display setting
0 Partial non-display area [R] specified color setting (0:6'h00; ¢:6'h3F)
0 Partial non-display area [G] specified color setting (0:6'h00; ¢:6'h3F)
0 IPartial non-display area [B] specified color setting (0:6'h00; ¢:6'h3F)
018 | 0012 pisusifprsun] pisus] eisus] prsua prsus] eisua] eisun] ersuofPartial 1 display area start line
offojojojojofojolo
019 | 0013 pastio) leasin] pesuiel] pasuif pesuia] pasial easual pesul| pesuol Partial 2 display area start line
offojojojojofojlo]o
020 J 0014 L ] prawio] eravs] pranta) erawia] e e eawol Partial 1 display area line number
offojojJojojJofojJo]o
021 | 0015 e ezawis] eosnia] o] eanvia] eenwis [ eanwo] Partial 2 display area line number
offojJojJojojJojo]o]o
022 | 0016 o) [P1sam| prsell prsas) eisaaf ersaal] ersaal eisanf eisaollPartial 1 display area start line display RAM address
offojJojojojofjojo]o
023 | 0017 i (7] P2saiel] pasasi pzsaia| pasaial] pasaizif pesaf pzsaolf Partial 2 display area start line display RAM address
offolojojojofojo]o
024 0018 vocion| Reonr| RGON| veLon| vets votonol| verrer | varoni| veron | vozoni| vozon| bcoNDC/DC opgiration setting
olojojJojojojJojojofolojo]o
025 0019 vociset] vocinz| VRHI| VSHI| ocrrm] ocanz) oczrzf ociizd DC/DC output setting
0jlojolo 0l0]oO
026 | 001A Lrs(a)| Lrsiz] Lrsin] Lrsiol] Fs[3)] Fsi2i] Fsi1) DC/DC frequency setting
0 | O JINl O [ O |
027 10018 m ruetinl| el DC/DC rising setting
0]l]0]O 0]
028 [ 001C sevser] vseLial] vseLi vsevio veseue]|veseu] veseuo] vesea] veseun] vssewo] ve 2] veri] veolfRequlator voltage setting
0JoJoJo [ 0 | | O |
029 ] 001D cen] concsa] covesis] coves] acsin] wacsiol acsi] acsiof Regulator current setting
offolojofojloloO
030 | 001E coupi| comriol coniv| o \VCOM output setting
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(213
031 001F DA5]| DA4]] DA[3]| DA[2]| DA[1]{ DA[O)}VCOM amglitude setting
ojojJojJojJo]Jo
032 | 0020 connf coagel] coasif coa] coagaif coara] coarti] coalVCOMM cencter setting
ojojojJojofolofoO
033 ] 0021
034 | 0022
035 ] 0023
036 | 0024 crHisl| PHis)| cpHia| apHps)| epriz)| erHi erHioll — amiplitude setting
037_| 0025 amplitude setting
038 | 0026 GPL(6]| GPL(5]| GPL[4)| GPLI3)| GPL(2)| GPLI1]] GPLIO] gmplitude setting
0JoJoJoJoJOo]JoO
039 | 0027 GnLe)) enwis)| eniaf encsif enczf enurencolf — amplitude setting
0lj]ojojojojo]o
040 ] 0028
041 ] 0029 counn] cooamn wounsa ccomnes| comnes| ccommial comen] comol[LCDSIZE] X MIN. size set
ojojJojJoflofolofoO _
&2 002A weovunief | covmen | Leonmis] conmes| Lcovnia ceonmes | Leovma| Lcovmen | Leovimo) [LCDS|ZE] Y MlN size set
ojflojJojJoJo]JojJo]Jo]Jo
043 | 002B o] o conors] o] 1cone] ccomeen] iome| ool [LCDSIZE] X MAX. Size set
| 0|
044 | 002C - [LCDSIZE] Y MAX. size set
0] 0
045 | 002D QOC|Calibration reqistgr
0 |Calibration start/stop (0: Stop, 1: Start)
046 | 002E senti| sontielf cnisi| soniaf sentisi| otz eetinf sevof Basical clock for 1 line (BASECOUNTI7:0]) number specified
0jojoJojofolofoO
047 | 002F
048 ] 0030
049 | 0031
050 | 0032 R _L|scni|scnojGate scan setting
0 Gate scan direction (0: O1 to 0320, 1: 0320 to O1)
0 | 0 |Gate signal panel connection setting
051 | 0033 noner| wonveoln line inversion line number

0 | 0 JLine inversion line number
{NLINE1,NLINEO} = 0, 0: 1 line inversion, 0, 1: 2 line inversion, 1,0: 4 line inversion, 1,1: 8 line inversion

052 ] 0034 sowal swnf oo Gate scan in partial mode

0 | 0 | 0 JGate scan in partial mode
{GSMLN2,1,0} = 0, 00,: scan stop, 0,0,1: 3-frame cycle, 0,1,0: 5-frame cycle ...
.. 1,1,0: 13-frame cycle, 1,1,1: 15-frame cycle}

053 | 0035 PNFRW| Pola_rity inversion on partial non—displax area

0 Polarity inversion on partial non-disglaz area (0: Line inversion, 1: Frame inversion)

054 ] 0036
055 | 0037 ssemin] ssemol|ine inversion/frame inversion/interlace setting
0 | 0 Jinterlace display
{GSCAN1,GSCANO} = 0,0: n line inversion, 0,1: Frame inversion, 1,0: Skip 1D, 1,1: Skip 2B
056 _] 0038
057 ] 0039
058 | 003A oscoyJOscillator control
0 |Oscillator control (0:oscillator stop, 1: oscillator operation)
059 | 003B coz2on| cosron) Gate scan operation sett_ing register
0 Gate "H" fixed function (0: Normal operation, 1: Gate all "H")
0 ]Gate "L" fixed function (0: Gate all "L", 1: Normal operation)
060 | 003C rossiis| rosstis)| rossrial| roestin rossraf resstin] reestof RGB interface through mode display start line
ojlojojJojJojJojJojo]o
061 ] 003D roseoie] wseors| roseots roseors meseora reseonf resoa] RGB interface through mode display end line
ojJlojlojJoJoJojJojJo]Jo
062 | 003E +BpP(3)| HBP(21| He(1]| HeP(o]| vBP(3]| vBPL2)f vari1| verl RGB intgrface backporch period setting
0]J]0]O - Horizontal backporch period
0]1]0]0 qurtical backporch period
063 ] 003F oonen] cmame] conmio] cmamtaf cones| conmal covei] coomef Minimum X address in RGB interface capture mode window access
oJolofloJoJoloJol]
064 | 0040 exmsn| cwrusin) cumoncf cwmusial cx - -JMaximum X address in RGB interface capture mode window access
065 | 0041 carnanis] caenanis| csevmsa cxvnis| cwomaf cemean| cenmof Minimum Y address in RGB interface capture mode window access
offoJoJoJoJoJoJo]o]
066 | 0042 - crrse] cenwief el e conal el convcf Maximum Y address in RGB interface capture mode window access
0] 0
067 ] 0043
068 | 0044 2000z ezorcin| ez0ca] E2PROM operation
0| 0 | O JE2PROM operation start
069 | 0045 e2eni7)| e2enie)| e2enis)| e2enia| e2enis)| ezeniz)f ezeni| e2evof E2PROM operation 2
0]0]J]O]J]O]JOf O O] OJE2PROM write permission ena_ble register
070 | 0046 E2A[7]| E2A6]| E2A[5]| E2A4]| E2A(3]| E2A(2)| E2A1| E2A0)] E2PROM write address specified
ojojJojJojofolofoO
071 | 0047 Jezrus| caria] ezria| ez ezmin| ezriiof e2irie) | e2Rie)] e2ris| e2re)| e2rpa)f e2ri2] 2rinf 2RO E2PROM write index register specified
0jojojofojofofoffofo]J]o]J]oOo]JO]JoO]oO]oO

Data Sheet S17583EJ2V0DS 123



NEC

4PD161704A

(313
072 | 0048 2101231 E20122)| E2i0i21)f 20201 e2i0119)] e2018)) e20017)| e20nsf Product information register [23:16]
ojJojojJojJofolo]oO
073 | 0049 e2101151| 200141 E2101131] £210112)] e2100111] E20101| E21019)| E2018)f Product informition register [15:8]
ojojojojofojofo
074 | 004A 20| e20] e20] e204] ezo] e20i| e2o| 2o Product information register [7:0]
o0jojojofofolofoO
075 | 004B e2sa(7)| e2sn6] e2sms)| e25a] e25ai31| e2saiz)| e2sarn | e2sa0] E2PROM read start address Specmed
0jojojofjofolJofoO
076 ] 004C
077 004D | soeoin| coeoiel| coeois] | coeoje)| coepia| Goeor)| soeor) 1| costiel| costis| costi| sosial| costezl| costi| cosTlf GOE1 change position setting
0lo0Jlo[o]o o]0 [l GOE1 falling position setting
0]J]0]J]0]0]J]O GOE1 risinq position setting
078 | 004E wcrin] wercto] werets| werci| wer| wera] wern] wercol COM(VM) polarity switch position
ojojojofofjofo
079 [ 004F |sweom| sweos| sweos| sweor| sweom| sweora] sweorn] swstiel] swstis| swstia] swstia] swsria] swstin] swsta)} SWON change position
0OjoOJoJoJofofoOo]O SWON falli-ng edge position
0] o] o oo |Mll 0]l o0]|SWONrising edge position
080 ] 0050
081 ] 0051
082 | 0052 Gl[2]| GI[1]{ GI[0] GRES| cssw] _ circuit setting 1 _
0] 0 amplifier bias current (set up for magnification, using a default state as 1)
{GlI2,1,0} = 0,0,0: 0.5 time, 0,0,1: 1 time, 0,1,0: 1.5 time, 0,1,1: 2 time
1,0,0: 2.5 time, 1,0,1: 3 time, 1,1,0: 3.5time, 1,1,1: 4 time
0 resistance switch
0 middle amplifier (0: OFF, 1: ON)
083 | 0053 capp2)] eapi)| eapio) canpz| eani| eaniol]  circuit s;tting 2
0 0 - Gray scale amp. 0 to 31-gray scale bias current control (set up for maginfication, using a default state as 1)
{GAP2 to 0} = 0,0,0: 0.5 time, 0,0,1: 1 time, 0,1,0: 1.5 time, 0,1,1: 2 time
1,0,0: 3 time, 1,0,1: 4 time, 1,1,0: 6 time, 1,1,1: 7.5 time
0 0 Gray scale amp. 32 to 63-gray scale bias current control (set up for magnification, using a default state as 1)
{GAP2 to 0} = 0,0,0: 0.5 time, 0,0,1: 1 time, 0,1,0: 1.5 time, 0,1,1: 2 time
1,0,0: 3 time, 1,0,1: 4 time, 1,1,0: 6 time, 1,1,1: 7.5 time
084 | 0054
086 ] 0056 Test register
096_| 0060 |
097 | 0061 adjustment V10 positive polarity
098 | 0062 GMaN[3) awanvof — adjustment V9 negative polarity
0 0
099 | 0063 GH2rs) awrol — adjustment V34 positive polirity
0
100 | 0064 avans) adjustment V31 negative polarity
0
101 | 0065 G awseol — adjustment V61 positive Eolarity
0 0
102 | 0066 GMINS) ool adjustment V61 negative polarity
103 ] 0067 Source Hi-Z period setting/display data complement
Source Hi-Z period setting {SOUT_MODE1,SOUT_MODEOQ} =
0,0: COM voltage output, 0,1: Hi-Z, 1,0: COM voltage & Hi-Z, 1,1: Hi-Z
0 Test register (0 fixed)
0 Test register (0 fixed)
0 |Test register (0 fixed)
104 ] 0068
111 | 006F | |
112 | 0070 BPSELLBac porch count method switch
Test register (1 fixed)
0 Test register (0 fixed)
0
113 | 0071 0 0 | O JTest register (0 fixed)
114 | 0072 0 | 0 JTest register (O fixed)
5 ] 0073 0 | O | O JTestregister (O fixed)
7 | 0075 0 |Test register (0 fixed)
118 | 0076 0 [ o]0l o[o [l o [WlTestregister
119 ] 0077 0l]ojojojojojojlojojofolofo] 0] O|Testregister(O fixed)
21 | 0079 0loJoloJojjololo]o]o]| O] o]l O]JTestregister(0 fixed)
23 | 007B 0 JTest register (0 fixed)
26 | 007E 0] 0]0flO0OJf] O] O] O] O|Testregister (0 fixed)
127 | 007F 0 | 0 JTestregister (0 fixed)
L2 Joocol | | T 1 T 1 [ [ [ [ T 1 T 1 T o |Testregister(0fixed)
lesssjFFFe] [ f 1 1 1 1 [ I [ [ T 1T [ [ [ 1
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Register mode 3, 4

(1/4

Index

Description

10 HEX|

16 HEX.

(18]

[14]

(3]

[12]

01l

[10]

[

[41

(3]

000

0000

Oscillator control (0: Oscillator stop, 1: Oscillator operation)

001

0001

SCN1

SCNO|

R L

AD

ADY/

ADC

Panel connection setting on gate signal

Gate scan direction (0: O1 to 0320, 1: 0320 to O1)

RAM X address direction inversion (0: Normal, 1: Inversion)

RAM Y address direction inversion (0: Normal, 1: Inversion)

RAM write control (X direction, both R and B are switchable) (0: Y1 to Y720, 1: Y720 to Y1)

Test register (0 fixed)

0002

ascant|

GscAND]

NLINELT)

NUINE[)

0

0

Interlace display
{GSCAN1,GSCANO} = 0,0: n line inversion, 0,1: Frame inversion, 1,0: Skip 1D, 1,1: Skip 2B

Line number of line inversion
{NLINE1,NLINEOQ} = 0,0: 1-line inversion, 0,1: 2-line inversion, 1,0: 4-line inversion, 1,1: 8-line inversion

003

0003

BGR

WAS|

YDIR|

XDIR

INC

RGB data inversion (R and B are swichable) (0: Normal, 1: Inversion)

Window access control (0: Normal access, 1: Window access)

Test register (0 fixed)

Y address counter control (0: Increment, 1: Decrement)

X address counter control (0: Increment, 1: Decrement)

RAM address counter control (0: Count to X direction, 1: Count to Y direction)

004

0004

005

0005

006

0006

CRES|

Soft reset (occur reset pulse when write to "1")

007

0007

GOE20N

GOETON]

DISP1

DISPO| sev core

STBY]

Test register (1 fixed

)
Test register (0 fixed)
)

Test register (1 fixed

Test register (0 fixed)

Gate "H" fixed function (0: Normal operation, 1: Gate all "H")

Gate "L" fixed function (0: Gate all "L", 1: Normal operation)

Display data all 1 output (0: Normal, 1: All 1 fixed [6'h3F])

Display data all 0 output (0: Normal, 1: All O fixed [6'h00])

Stand-by fixed state control (0: As usual, 1: Source = Hi-Z, gate = all OFF, common = VSS)

Displgy OFF (0: Normil operation, 1: Display OFF)

008

0008

009

0009

PSEL]

PGR

PGG

PGB

GSM|

s

Gsmu)|

s

Partial non-display area display setting (0: Specified color, 1: RAM data 8-color display)

Partial non-display area [R] specified color setting (0:6'h00, 1:6'h3F)

Partial non-display area [G] specified color setting (0:6'h00, 1:6'h3F)

Partial non-display area [B] specified color setting (0:6'h00, 1:6'h3F)

Polarity inversion on partial non-display area (0: Line inversion, 1: Frame inversion)

Gate scan on partial non-display area (0: Normal operation, 1: Stop)

Gate scan in partial mode

{GSMLN2,1,0} = 0,0,0,: Scan stop, 0,0,1: 3-frame cycle, 0,1,0: 5-frame cycle...

.. 1,1,0: 13-frame cycle, 1,1,1: 15-frame cycle}

010

000A

011

000B

GS = 0: 260-k color (64-gray sca_le), GS = 1: 8 color (2-gray scelle)

012

000C

NWRGB|

RGBS

VIMD|

DISPCK

0

RGB interface mode (0: RGB invalid, 1: RGB valid)

RGB interface mode (0: Through mode, 1: Capture mode)

VSYNC interface mode (0: OSC or RGB interface display, 1: VSYNC interface display)

0

Displgy clock (0: OSC, 1: DOTCLK)

013

000D

LTS

BCNT[s]

BCNTIS]

BONTA]

BCNTE)

BONTZ]

BONT(1)

BCNT[O]

Frame frequency 1/2 (= 1-line time x 2) (0: Normal, 1: 1/2)

0

0

0

0

0

0

0

Basical clock for 1 line (BASECOUNTI[7:0]) number specified

014

000E

oC

0

Cajbration stirt/stop (0: Stop, 1: Stgr‘()

015

000F

VBP[3]

veP(2)

VBP[1]

VBP(]

HBP(3]

HBP[2]

HBP[1]

HBP[0}

BPSEL|

VSEG|

HSEG]|

DCKEG|

0

0

o

Vertical back porch period

0

Horizontal back porch period

0

Back porch count method switchable

Test register (0 fixed)

VSYNC active direction (0: L active, 1: H active)

HSYNC active direction (0: L active, 1: H active)

DOTCLK active direction (0: Rising edge, 1: Falling edge)
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016 0010 RGBSTI6]| RGBSTIS|| RGBSTH]| RGBST[3) | RGBSTIZ]| RGBSTIT]| RGBSTIO)|
olofololo]o] ol o]RGBinterface through mode display start line
017 0011 raseniel| Reseois]| ReveDi4 | Roseof | rosepial| reseor| reseop
0] 0]0[O0]O0f 0] 0f 0]RGBinterface through mode display end line
018 | 0012 crane] cirmints] coms] comainia] cmmts | oo camts] cxmms
0]0]J]0[O0]O0Of O] O0f O JMinimum X address in RGB interface capture mode window access
019 | 0013 i
Maximum X address in RGB interface capture mode window access
020 | 0014 cvonine] ceamts| ceviate] cooamts] ienimes] cirsnta] camam]
oJoJoJoJo]o] o] 0]JMinimumY addressin RGB interface capture mode window access
021 | 0015 ot .
Maximum Y address in RGB interface capture mode window access
022 | 0016
023 | 0017
024 0018 | co=oim| soeoie)| coeots)| coenial| coenps)| coeoiz)| coeop) | 1| cosTiel| cosTis)| GosTil| GosTia)| GosTi2)| cosTin| cosTiof
0loloJo[o[o0]0 [ GOET falling position setting
0l0JO0]JO]O GOE1 rising position setting
025 0019 | VMCHGI7] | VMCHG6]] VMCHGS] | VMCHGI4]| VMCHG[3] | VMCHG{2)| VMCHG ]|
0l0J]ofjfOo]JOfO]O COM(VM) polarity switch position
026 [ 001A |sveon] sweots| sweos] sweo] sweots| swevil] sweorn swsrisl] swsris| swstia swsria| swsria swsin] swsro]
olo0Jofo]JoOofO]O SWON falling edge position
0] o] ol oo Bl o] 0]|SWONrising edge position
027 ] 001B
028 | 001C
029 | 001D
030 | 001E
0 Source Hi-Z period setting {SOUT_MODE1,SOUT_MODEQ} =
0,0: COM voltage output, 0,1: Hi-Z, 1,0: COM voltage & Hi-Z, 1,1: Hi-Z
031 | 001F [ |
067 | 0043
068 | 0044 ezonor e2opcin| ezorcol
01 0] 0 JE2PROM operation start
069 | 0045 26N(7) | E2eniel| E2ens)| E2enis| 2enia)| e2ena] e2enin| E2eno)
0]0]JOoJoJo]o]f o]f 0]JE2PROM write permission enable register
When making it E20PC[2:0] =0,1,0, unless it sets this register to AAH,
signal is not outputted to E2PROM
070 | 0046 E2A17]| E2A16]| E2A15)| E2A141| E2A73]| E2A121| E2A(1]] E2A(0)
0]0]O0[O0O]Of O] O0f 0 ]E2PROM write address specified
071 0047 [ezros)| e2ria| e2rns| e2rir2)| e2rit1)| e2iRit0)] E21R[9)| 1| E2iRG6]| E2IR(5]| E2IR(4]| E2IR(3]| E2IR[2]| E2IR[1]| E2IR[0]
0j]0]J]O0O]J]OJOfJOfO 0] 0]J]O0f[O0O]Of O] O0f 0 JE2PROM write index register specified
072 0048 E210[23)| E21D(22)| E21D(21)] E21D120)| E210(19)] E21D(18)] E21D(17)] E210(16)]
01 0]J]0JO0]O0f 0] O0f 0 JProductinformation register [23:16]
073 0049 E210115)| E21D(14)] £210113)| E21D{12)| E21D(11)] E21D[10)] E21D[9]| E2ID[8]
0l0]JO0|[O]OJ O] O0f 0 ]JProductinformation register [15:8]
074 | 004A e2017]| £210161] £21015| £210141| E210131] E210721| E21011]] E21010])
0] 0] O0|lO0O]Of O] 0] 0]JProductinformation register [7:0]
075 | 004B 27| e2sael| e2saisi| e2sae| E2sar3)| e2sa] e2sam| e2sa)
olofololo]o] ol o]E2PROM read start address specified
076 | 004C
712 ] 0070 I © Test register
113 | 0071 0 0 | 0 JTest register (O fixed)
114 | 0072 0 | 0 JTest register (O fixed)
115 | 0073 0| 0 | O JTestregister (0 fixed)
119 | 0077 0jJolofo]oO ofojJolofjo]ol ol o]Testregister(0fixed)
121 ] 0079 ojlojJo]oO ofojJolofjo]ol| ol o]Testregister(0fixed)
123 | 007B 0 |Test register (0 fixed)
126 | 007E ofojJolofjo]ol ol o]Testregister(0fixed)
127 | 007F 0 [ 0 JTest register (O fixed)
Lr92foocol | 1 1 1 1 1 [ I [ [ [ T [ [ [0 JTestregister(0fixed) |

126
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256 | 0100 LPM| Low power mode setting
0 Low power mode (0: Normal mode, 1: Low power mode)
257 ] 0101 vooion] reonr] RGON veLonf vau vaono vorer| varon voronwi] veeonis] vezona] Dcof DC/DC operation setting
olofofloJoffofoJoJofoJo]JofoO
258 | 0102 ocis | voorizf VRHI| VSHI] ooerw] ocarz) pcaz] o1z DG/DC outtput setting
o0jojofo 0] 0] 0
259 | 0103 Lrsi3] Lesia)| Lrsin] Lrsiol] Fs{3]| Fs2) DC/DC frequency setting
0 [ O [N O |
260 | 0104 W roemi] reeiol DC/DC rising setting
0]0]|O0
261 0105 srvseL | vseial| vseurn| vseo] vrseuef|vrsewn| vrsevo vesewa vesen| vsseol VC[Z] Regulator voltage setting
Bl o[ oloo 0]
262 | 0106 ooucsi oowesinf covos] LacsT1) Regulator current setting
oflofofojJoJofoO 0
263 | 0107 oo covepl comin au] VCOM output setting
0] 0 0 0
264 | 0108 DA[5]| DA/4]| DA[3]| DA[2]| DA[1]| DA VCOM amplitude setting
ojJolofoJoloO
265 | 0109 cowna] cotel| coars]| coa4lf coars)f coazlf coartf cone) VCOMM cencter setting
ojojJofojJojlofo]oO
266 | 010A
512 | 0200 XA xAi6]] ais]] XA xas)] xa2] xa XA RAM X address
oJoJoJoJoJofJofol]
513 | 0201 YAs]| a7 Yatel| Yais)] vail] YAl vaiz] vaitl] YAl RAM Y address
oflofofoJojJofo]o]oO
514 ] 0202 RAM write index
515 ] 0203 w1 1)) wwiol) wg)| sl wuiz| wiel wivs]| wiial wivil) wiizl| wwi] wiiof RAM write mask
ojJolofoJoloO ojolofoJoloO
516 | 0204 whi7f wivitel) wansf wviial] wwirs)| wvinzZf RAM write mask
o0jojlofoJoloO
517 | 0205 0] 0| O |Testregister
527 | 020F |
528 | 0210 o] x| xonis | xaania] xaga | xavia] xeven] o Miinimum X address in RGB interface capture mode window access
oloJoJoJoJoJofol]
529 | 0211 71| X X2 ol Maximum X address in RGB interface capture mode window access
530 | 0212 ywngaf vz vmngsl| ywnis)f v vingalf ymnf | venoll Minimum Y address in RGB interface capture mode window access
offoJoJoJoJoJolof[o]
531 ] 0213 )| x| v viaxsi) v viedal) vz vean| el Maximum Y address in RGB interface capture mode window access
0] 0 m
532 | 0214 H
535 | 0217
536 | 0218 o connis| weonmis| Leonis) ccommts| oo wonnanf o[ CDSIZE] X MIN. size set
ojoJofolJojJofo]o
537 ] 0219 1comon| o comaes| comosa] 1comvas| comeaf comnn o[ CDSIZE] X MAX. size set
538 | 021A sconag o] o] ccommes| comasa] comne| oo [ CDSIZE] Y MIN. size set
oflofofolojlofo]JoloO
539 | 021B ot oonoes| o et ccomosa) eonsanf conerof [| CDSIZE] Y MAX. size set
B ———
540 | 021C
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768 | 0300 amapis)| amseia| amseia)f asera)| amspin| emarpof | sieif awrera] amietsi] curei| wren] sl
0 HIH 0fo adjustment V61 positive polarity
adjustment V10 positive polarity
769 | 0301
770 | 0302
771 0303 GM2P(5]| GM2P(4]| GM2P(3]] GM2P[2]| GM2P(1]] GM2P(0]|
0 m adjustment V34 positive polarity
772 0304 GPL6)| GPLis)| GPLMI| GPLI3]| GPL21| GPLII| GPLID] GpHis]| GPHis)| GPHI4l| aPHI3]| GPHI2I| GPHI1I| GPHID)
0J]o0OJ]oOoO]JO]J]O]JO]JO amplitude setting
#Emplitude setting
773 | 0305 awanisi| amania)] cmanlf amania] cwonin| amanol awnis)| aminial] e aminizl] eminin| avinio]
0 -z- 0fo0 adjustment V9 negative polarity
adjustment V61 negative polarity
774 | 0306
775 | 0307
776 | 0308 ‘omiznisl| amnia] omzniai| evniz] smenn| evznio
0 adjustment V31 neqitive polirity
777 0309 GNL[6]| GNL[5]] GNL[4]] GNL[3]| GNL[2]| GNL[1]| GNL[O]} ‘GNH[6]| GNH([5]] GNH[4]] GNH[3]| GNH[2]] GNH[1]] GNH[0]|
oloJofJoJoJo]oO amplitude setting
e e ™ T
778 | 030A
779 | 030B
780 | 030C Gl[21] G| GI[o] capp2l| aapr| cappo) aanizl| cani| canpoj
0]0 amplifier bias current (set up for magnﬁcation, using a default state as 1)
{GlI2,1,0} = 0,0,0: 0.5 time, 0,0,1: 1 time, 0,1,0: 1.5 time, 0,1,1: 2 time
1,0,0: 2.5 time, 1,0,1: 3 time, 1,1,0: 3.5 time, 1,1,1: 4 time
0 0 - Gray scale amp. 0 to 31-gray scale bias current control  (set up for maginfication, using a default state as 1)
{GAP2 to 0} = 0,0,0: 0.5 time, 0,0,1: 1 time, 0,1,0: 1.5 time, 0,1,1: 2 time
1,0,0: 3 time, 1,0,1: 4 time, 1,1,0: 6 time, 1,1,1: 7.5 time
0 0 -Gray scale amp. 32 to 63-gray scale bias current control (set up for magnification, using a default state as 1)
{GAP2 to 0} = 0,0,0: 0.5 time, 0,0,1: 1 time, 0,1,0: 1.5 time, 0,1,1: 2 time
1,0,0: 3 time, 1,0,1: 4 time, 1,1,0: 6 time, 1,1,1: 7.5 time
781 030D GRES| G3sW|
0 resistance switch
0 middle amplifier (0: OFF, 1: ON)
782 | 030E
1024 | 0400 DTY]
0 JPartial display (0: Normal display, 1: Partial display)
1025 | 0401 DINV|
0 JRAM write, read datg inversion (0: Normgl, 1: Datg inversion)
1026 | 0402 pisLgf|PisL| Prsiel] piss| pisLi| pisLal| Pisiiz| Pisii| Pisii]
0Offlojojojojojojojo PaLiaI 1 displax area start line
1027 0403 € (71] P1AWIE]| PIAW(S]] P1AW[4]} PIAW(3]| PTAW(2]} P1IAW([1]] P1AW[O])
ojlofofolo]lofo]ol]| olPartialidisplayarealine number
1028 | 0404 e 1| Pisa] pisasl| isaa] pisa| pisaa] pisar| pisap)
0JIl0] 0] 0] 0] 0] 0| O] O |JPartial 1display area start line display RAM address
1029 | 0405 pasLigf|P2sLi7)| Pstiel] pasiis| pasLia| pesizl| Pastizl| Pasiin| P2siio]
0Offlojojojojojojojo PaLiaI 2 displax area start line
1030 0406 P2AW(E]| P2AW(S]| P2AW([4]] P2AW(3]| P2AW(2]| P2AW(1]| P2AW(O)}
ojflofofolo]lofo]o]| oPartial2displayarealine number
1031 | 0407 e 1| P2sa] p2saisl| pasaia] p2saa| pasaial] p2sar| pesa]
0Offojojojojojojojo Partial 2 display area start line display RAM address
1032 | 0408
lessssleFrf] | | [ | [ [ [ [ [ [ [ | [ [ [ 1 ]
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11.2 Command Description

* Register mode 1/register mode 2

(1/16

Register Bit Symbol Function

RO D7 DISP1 This command performs the same output as when all data is 1, independently of the internal RAM
data (white display in the case of normally white).

This command is executed, after it has been transferred, when the next line is output.

0: Normal operation

1: Ignores data of RAM and outputs all data as 1.

DISP1 takes precedence over DISP0. When DISP1 = 1, DISPO = 1 is ignored.

D6 DISPO This command performs the same output as when all data is 0, independently of the internal RAM
data (black display in the case of normally white).

This command is executed, after it has been transferred, when the next line is output.
0: Normal operation
1: Ignores data of RAM and outputs all data as 0.

D5 ADC The direction of column address
The direction of source driver output can be selected.
D4 DTY Partial function is selected.

In addition, efficiency of this command is carried out after transmission from the timing which
outputs the following line data.

0: Normal display mode

1: Partial display mode

D3 STBY This bit selects the stand-by function. When the stand-by function is selected, a display OFF
operation is executed, the amplifiers, and oscillator at each output circuit are stopped.

After executing the stand-by function using this bit, set the regulator for gate power supply IC to
OFF and set the DC/DC converter to OFF. For the sequence, refer to the preliminary product
information of the power supply IC etc.

Note that when releasing stand-by, perform the opposite operation, after setting the DC/DC
converter to ON and setting the regulators of the gate IC and power supply IC to ON, execute the
normal operation command.

0: Normal operation

1: Stand-by function

(Display read OFF from RAM stop, VCOM stop, display OFF = all data output as 1)

D2 STBY_G | This bit selects the gate level, source level, and VCOM level at the time of stand-by.
OFF 0: Gate level (VeH), source level (Vss), VCOM level (COML)
1: Gate level (VeL), source level (Hi-Z), VCOM level (Vss)
D1 LPM This bit is used in case it sets to the low power mode.

0: Normal mode

1: Low power mode

DO GSM Sets output of the gate scanning signal during partial display.

If this bit is set to 1, the gate of the lines set in the partial non-display area is scanned every frame

period set by the R52 register.

0: Normal mode

1: The gate scanning cycle of partial non-display area is determined with the setting value to R52
register.
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Register Bit Symbol Function
R1 D7 ADX Addressing of X address is inverted. For more details, refer to Figure 5-36.
D6 ADY Addressing of Y address is inverted. For more details, refer to Figure 5-36.
D4 BGR The order of RGB data is changed at the time of writing (The data of R and B is replaced).
0: Normal operation
<18 bits bus width: 1 pixel = 18 bits>
Date bus D17 to D12 D11 to D6 D5 to DO
RAM RAM ¢ D17 to RAM e D12 | RAM ¢ D11 to RAM ¢ D6 RAM e D5 to RAM « DO
<16 bits bus width: 1 pixel = 16 bits>
Data bus D15 to D11 D10 to D5 D4 to DO
RAM RAM ¢ D17 to RAM ¢ D13 | RAM D11 to RAM « D6 RAM e D5 to RAM e D1
(D12: Supplemental (DO: Supplemental transaction)
transaction)
1: Write in by replacing R and B data.
<18 bits bus width: 1 pixel = 18 bits>
Data bus D17 to D12 D11 to D6 D5 to DO
RAM RAM e D5 to RAM « DO RAM ¢ D11 to RAM ¢ D6 RAM ¢ D17 to RAM ¢ D12
<16 bits bus width: 1 pixel = 16 bits>
Data bus D15 to D11 D10 to D5 D4 to DO
RAM RAM e D5 to RAM e D1 RAM ¢ D11 to RAM e D6 RAM ¢ D17 to RAM ¢ D13
(DO: Supplemental (D12: Supplemental
transaction) transaction)
D1 LTS The setting time of calibration is selected.
The calibration function adjusts frame frequency by setting up the time of one line. The setting time
of one line can be selected from the following setup by this command.
0: 1 line time = tca
1: 1 line time = tca x 2
(tcai: calibration setting time = 1 + frame frequency + display line number)
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Register Bit Symbol Function
<R> | R2 D6 DCKEG | The active level of DOTCLK is selected.
0: Data latch by rising edge

1: Data latch by falling edge
D5 VSEG The active level of VSYNC is selected.
0: Low active

1: High active

D4 HSEG The active level of HSYNC is selected.

0: Low active

1: High active

D3 VIMD VSYNC interface mode is selected. If VSYNC is inputted when VSYNC interface mode is selected,
scan for one frame will be performed.

0: Normal mode

1: VSYNC interface mode

D2 NWRGB | The input of RGB interface becomes invalid.
0: The input of RGB interface becomes invalid.

1: The input of RGB interface becomes valid.
D1 RGBS The mode of RGB interface is selected.
0: Through mode

1: Capture mode

DO DISPCK | The timing clock for display output at the time of RGB interface is selected.

0: Internal oscillation clock

1: HSYNC/VSYNC/DOTCLK

R3 DO CRES This bit is command reset function. Be sure to perform after power supply injection.

Command reset clears this bit automatically after execution (CRES = 1). Therefore, there is no
necessity (normal operation is selected) of setting up 0 more nearly again soft. Moreover, after
command reset execution, since this bit of time to change to 1 — 0 is very short, by the time it sets
up the following command, it is not necessary to vacate time after command reset setup.

0: Normal operation

1: Command reset
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R4

DO

GS

This bit selects color numbers.
GS = 0: 262,144-color
GS = 1: 8-color

R5

D4

WAS

Window access mode setting

When the window access mode is set, the address is increment/decrement only in the range set by
the MIN. -X address setting register (R8), MAX. -X address setting register (R9), MIN. -Y address
setting register (R10), and MAX. Y address setting register (R11).

0: Normal operation

1: Window access mode

D3

DINV

RAM write date inversion
0: Normal mode

1: Inversion mode

D2

INC

This bit selects the direction in which the address is to be increment.
0: Increments X address
1: Increments Y address

R6

D7 to DO

XAn

This register sets the X address of the display RAM.
Set 00H to EFH.

R7

D8 to DO

YAn

This register sets the Y address of the display RAM.
Set 000H to 13FH.

R8

D7 to DO

XMINn

The minimum value of X address at the time of window access mode is set up.

After carrying out the increment of the X address to X address maximum set up by the MAX. X
address register (R9), they are the next increments and are initialized by the address value set up
by this command. Set up 00H to EFH.

R9

D7 to DO

XMXn

The maximum of X address at the time of window access mode is set up.

After carrying out the increment of the X address to the address value set up by this command,
they are the next increments and are initialized by X address minimum value set up by the MIN. X
address register (R8). Set up 00H to EFH.

R10

D8 to DO

YMINn

The minimum value of Y address at the time of window access mode is set up.

After carrying out the increment of the Y address to Y address maximum set up by the MAX. Y
address register (R11), they are the next increments and are initialized by the address value set up
by this command. Set up to 000H to 13FH.

R11

D8 to DO

YMXn

The maximum of Y address at the time of window access mode is set up.

After carrying out the increment of the Y address to the address value set up by this command, it is
the next increment and is initialized by Y address minimum value set up by the MIN. Y address
register (R10). Set up to 000H to 13FH.
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Register
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Symbol

Function

R16

DO

PSEL

Partial OFF area color register 1

Selects whether the data specified in R17 register as color data, using MSB of a display data RAM
is used as color data.

0: Use the data specified to be R17 register

1: Use MSB of display data RAM, making it into color data.

R17

D2,
D1,
DO

PGR,
PGG,
PGB

Partial OFF area color register 2

Sets the color of the screen other than the partial display area during partial display (RO: DTY = 1).
One of eight colors can be selected (RGB: 1 bit each) as the OFF color.

The relationship between each color data and the bits of this register is as follows.

This relationship is not dependent upon the value of ADC.

PGR: ROFF =0, ON =1

PGG: GOFF =0,0ON =1

PGB: BOFF =0,0ON=1

R18

D8 to DO

P1SLn

This is partial 1 display area start line register (000H to 13FH).
From the line set up by this command to the line set up by the partial 1 display area end line
register (R20) becomes partial 1 display area at the time of partial display (R0: DTY = 1).

R19

D8 to DO

P2SLn

This is partial 2 display area start line register (000H to 13FH).
From the line set up by this command to the line set up by the partial 2 display area end line
register (R21) becomes partial 2 display area at the time of partial display (R0: DTY = 1).

R20

D8 to DO

P1AWRN

This is partial 1 display area line count register (000H to 13FH).

An area starting from the line set by the partial 1 display area start register (R18) and ending as set
by this command is the partial 1 display area.

If this register is 0, the values of the partial 2 display area start line register (R19) and the partial 2
display area line count register (R21) are not valid.

R21

D8 to DO

P2AWnN

This is partial 2 display area line count register (000H to 13FH)

An area starting from the line set by the partial 2 display area start register (R19) and ending as set
by this command is the partial 2 display area.

If the partial 1 display area line count register is 0, the values of the partial 2 display area start line
register (R19) and partial 2 display area line count register (R21) are not valid.

R22

D8 to DO

P1SAn

This is partial 1 display area start line display RAM address.

R23

D8 to DO

P2SAn

This is partial 2 display area start line display RAM address.
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R24 D12 VDCION | ON/OFF of Voci regulator is controlled.
0: Voci regulator OFF
1: Voci regulator ON
D11 RGONR | ON/OFF of Vr regulator is controlled.
0: Vr regulator OFF
1: Vr regulator ON
D10 RGON ON/OFF of Vs regulator is controlled.
0: Vs regulator OFF
1: Vs regulator ON
D9 VCLON ON/OFF of Vet boost is controlled.
0: VcL boost OFF
1: Vcu boost ON (Voci x —1)
D8 VGLREF | VeL boost mode is switched
0: VoL = VR X (-2 or =3) + Vss
1: VoL = Vrx (-2 or -3) + Vcu
D7, D6 VGLON1 ON/OFF of Vel boost is controlled.

VGLONO | <VGLON1, VGLONO =0, 0> Vet boost OFF
<VGLON1, VGLONO =0, 1> VoL =Vrx -2 + (Vss or Vcr)
<VGLON1, VGLONO =1, X> VeL = VR x -3 + (Vss or VcL)

D5 VGHREF | VeH boost mode is switched.
0: Ve = VR X (2 0r 3) + VR
1: Ver = VR X (2 or 3) + Voci
D4, D3 VGHON1 | ON/OFF of Ven boost is controlled.

VGHONO | <VGHON1, VGHONO = 0, 0> VeH boost OFF
<VGHON1, VGHONO =0, 1> VeH =Vr X 2 + (Vr Or Vbci)
<VGHON1, VGHONO = 1, X> VeH =Vr x 3 + (VR or Vboi)

D2, D1 VD20N1 ON/OFF of Voo2 boost is controlled.

VD20ONO | <VD20ON1, VD20ONO =0, 0> Vop2 boost OFF (Voci or Hi-Z)
<VD20ON1, VD20ONO = 0, 1> Vopz = Voci x 2 boost ON
<VD20ON1, VD20ONO = 1, X> Voo2 = Vbci x 3 boost ON

DO DCON ON/OFF of DC/DC converter is controlled.

0: DC/DC converter OFF
1: DC/DC converter ON
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R25 D7 VDCISEL When Voci regulator OFF (VDCION [R24] = 0) and Voci output is not set into Hi-Z (VDCIHZ
[R25] = 0), the output state of Voci regulator is controlled.
<VDCISEL = 0> Vbci = Vbc
<VDCISEL = 1> Vbci = Vss
<R> D6 VDCIHZ Output state of Voci pin is defined when Voci regulator is OFF (VDCION [R24] = 0).

<VDCIHZ = 0> Vbci = Voc or Vss (setting by VDCISEL)
<VDCIHZ = 1> Vbci =Hi-Z

D5 VRHI Output of Vr regulator is selected.
<VRHI = 0> VR regulator = ON
<VRHI = 1> Vrregulator = Hi-Z

D4 VSHI Output of Vs regulator is selected.
<VSHI = 0> Vs regulator = ON
<VSHI = 1> Vs regulator = Hi-Z

D3 DCFRM This bit selects whether DC/DC operation is synchronized with frame signal.
<DCFRM = 0> DC/DC operation = frame asynchronous
<DCFRM = 1> DC/DC operation = frame synchronization

D2 DC3Hz The output state of VcL at the time of VcL boost OFF is controlled.
<DC3HZ = 0> VcL= Vss
<DC3HZ = 1> VcL = Hi-Z

D1 DC2HZ The output state of Ver and Vel at the time of Ven and Vel boost OFF is controlled.
<DC2HZ = 0> VeH = Vbp2, VoL = Vss
<DC2HZ = 1> VeH = Hi-Z, VoL = Hi-Z

DO DC1HZ The output state of Vopz at the time of Vobz boost OFF is controlled.

<DC1HZ = 0> Vb2 = Vbal
<DC1HZ = 1> Vop2 = Hi-Z
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R26 D7, LFS3, When low power mode (LPM [RO] = 1), VeH, VoL boost frequency are selected.
D6 LFS2 LFS3 LFS2 Boost Frequency
0 0 foceLk/1
0 1 foceLk/2
1 0 focck/4
1 1 foccLk/8
D5, LFS1, When low power mode (LPM [RO] = 1), Vopz, VcL boost frequency are selected.
D4 LFSO LFS1 LFSO Boost Frequency
0 0 focerk/1
0 1 focck/2
1 0 foceLk/4
1 1 focck/8
D3, FS3, When normal drive (LPM [RO] = 0), Ve, VoL boost frequency are selected.
D2 FS2 FS3 FS2 Boost Frequency
0 0 foccik/1
0 1 foceLk/2
1 0 foceLk/4
1 1 foccLk/8
D1, FS1, When normal drive (LPM [RO] = 0), Voo, Vci boost frequency are selected.
DO FSO FS1 FSO Boost Frequency
0 0 focewk/1
0 1 foceLk/2
1 0 foccLk/4
1 1 foccLk/8
R27 D5 PONM The internal sequence of DC/DC rising operation and an external sequence are selected.
0: External sequence
1: Internal sequence
D4 PON The frequency of operation at the time of the rising of Ve, Vooz, VeL and Ver when DC/DC rising
is selected. It becomes valid only at the time of PONM = 0.
0: Normal operation
1: Rising operation
D3, DUPF1, The frequency of operation of whole DC/DC converter circuit when DC/DC rising is selected.
D2 DUPFO DUPF1 DUPFO Boost Frequency
0 0 foceLk/1
0 1 foceLk/2
1 0 focck/4
1 1 focck/8
D1, PUPT1, The ON time at the time of the rising of VeH, Vop2, Ve, Ve RGON, RGONR when DC/DC rising
DO PUPTO is selected. It becomes valid only at the time of PONM = 1.
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R28

D12

SFVSEL

Output voltage of RVop regulator is selected.

<SFVSEL = 0> RVoo= 2.1V (for test)

<SFVSEL =1> RVop=2.3V

D11 to
D9

VSEL2 to
VSELO

Output voltage of Vewm regulator is selected.
<VC2=1,VC1=0,VCO=1> AtVrerr =2.0V

<VSEL2 =0, VSEL1 =0, VSELO = 0>
<VSEL2 =0, VSEL1 =0, VSELO = 0>
<VSEL2 =0, VSEL1 =0, VSELO = 0>
<VSEL2 =0, VSEL1 =0, VSELO = 0>
<VSEL2 =0, VSEL1 =0, VSELO = 0>
<VSEL2 =0, VSEL1 =0, VSELO = 0>
<VSEL2 =0, VSEL1 =0, VSELO = 0>
<VSEL2 =0, VSEL1 =0, VSELO = 0>

Vem=4.40V
Vem=4.50 V
Vem=4.60 V
Vem=4.70 V
Vem=4.80 V
Vem=4.90 V
Vem=5.00 V
Vem=5.10V

D8 to D6

VRSEL2 to
VRSELO

Output voltage of Vr regulator is selected.
<VC2=1,VC1=0,VCO=1> AtVrRerr =2.0V

<VRSEL2 =0, VRSEL1 = 0, VRSELO

=0> Vr=4.50V

<VRSEL2 =0, VRSEL1 =0, VRSELO =1> VrR=4.80V

<VRSEL2 =0, VRSEL1 =1, VRSELO

=0> VrR=4.90V

<VRSEL2 =0, VRSEL1 =1, VRSELO =1> Vr=5.00V

<VRSEL2 =1, VRSEL1 =0, VRSELO

=0> Vr=5.06V

<VRSEL2 =1, VRSEL1 =0, VRSELO =1> VrR=5.10V

<VRSEL2 =1, VRSEL1 =1, VRSELO

=0> Vr=5.20V

<VRSEL2 =1, VRSEL1 =1, VRSELO=1> VR=5.40V

D5 to D3

VSSEL2 to
VSSELO

Output voltage of Vs regulator is selected.
<VC2=1,VC1=0,VCO=1> At Vrerr =2.0V
<VSSEL2 =0, VSSEL1 =0, VSSELO=0> Vs=4.85V
<VSSEL2 =0, VSSEL1 =0, VSSELO=1> Vs =490V
<VSSEL2 =0, VSSEL1=1,VSSELO=0> Vs=4.95V
<VSSEL2 =0, VSSEL1=1, VSSELO=1> Vs=5.00V
<VSSEL2 =1, VSSEL1=0, VSSEL0O=0> Vs=5.05V
<VSSEL2 =1, VSSEL1=0, VSSELO=1> Vs=5.10V
<VSSEL2 =1, VSSEL1=1,VSSEL0O=0> Vs=5.15V
<VSSEL2 =1, VSSEL1=1,VSSEL0O=1> Vs=5.20V

D2 to DO

VC2 to VCO

Output voltage of REFR regulator is selected.
<VC2=0,VC1=0,VCO0=0> Vrerr = 1.50 V
<VC2=0,VC1=0,VCO0=1> Vrerr = 1.60 V
<VC2=0,VC1=1,VC0=0> Vrerr = 1.70 V
<VC2=0,VC1=1,VCO0=1> Vrerr = 1.80 V
<VC2=1,VC1=0,VCO0=0> Vrerr = 1.90 V
<VC2=1,VC1=0,VCO=1> Vrerr = 2.00 V
<VC2=1,VC1=1,VC0=0> Vrerr =2.05V
<VC2=1,VC1=1,VCO=1> VrRerr =2.10 V
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<ACS1, ACS0 =0, 1> Amp. current = x 2 mode
<ACS1, ACS0 =1, 0> Amp. current = x 3 mode
<ACS1, ACS0 =1, 1> Amp. current = x 6 mode
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R29 D8 REGMONI | Output state of TVREFR is selected.
0: TVREFR = Hi-Z
1: TVREFR = Output setup voltage in VC2 to VCO
D7, LCOMCS1 | When low power mode, COMH/COML amplitude current is selected.
D6 LCOMCSO | <LCOMCS1, LCOMCSO0 =0, 0> Amp. current = x 0.25 mode
<LCOMCS1, LCOMCSO0 =0, 1> Amp. current = x 0.5 mode
<LCOMCS1, LCOMCSO0 = 1, 0> Amp. current = x 1.0 mode
<LCOMCS1, LCOMCSO0 =1, 1> Amp. current = x 1.5 mode
D5, COMCSH1, COMH/COML amplitude current is selected.
D4 COMCSO0 <COMCS1, COMCSO0 =0, 0> Amp. current = x 1 mode
<COMCS1, COMCSO0 =0, 1> Amp. current = x 2 mode
<COMCS1, COMCSO0 =1, 0> Amp. current = x 3 mode
<COMCS1, COMCSO0 = 1, 1> Amp. current = x 7 mode
D3, LACS1, When low power mode (LPM [RO] = 1), Vr and Vs regulator amplitude current is selected.
D2 LACSO <LACS1, LACSO0 = 0, 0> Amp. current = x 0.25 mode
<LACS1, LACSO0 =0, 1> Amp. current = x 0.5 mode
<LACS1, LACSO0 =1, 0> Amp. current = x 1.0 mode
<LACS1, LACSO0 =1, 1> Amp. current = x 1.5 mode
D1 ACS1, When normal drive (LPM [RO] = 0), Vr and Vs regulator amplitude current is selected.
DO ACSO0 <ACS1, ACS0 =0, 0> Amp. current = x 1 mode
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R30 D5, COMP1, VCOMM ability at VCOMM output is selected.
D4 COMPO <COMP1, COMPO0 = 0, 0> x 1 mode

<COMP1, COMPO =0, 1> x 1.5 mode
<COMP1, COMPO = 1, 0> x 2 mode
<COMP1, COMPO = 1, 1> x 2.5 mode

D2 COMHIM QOutput state of VCOMM is controlled.
0: VCOMHM/VCOMLM
1: Hi-Z
DO COMONM | ON/OFF control of the common drive output VCOMM is carried out.

0: OFF (VCOMHM and VCOMLM amplifier-OFF)

1: ON (VCOMHM and VCOMLM amplifier-ON)

R31 D5to DO | DAn The amplitude of VCOMM output is controlled by 6-bit D/A.
R32 D7 COMINM The center voltage input of VCOMM is selected.

0: Internal D/A becomes valid

1: Center level voltage of VCOMINM input becomes valid
D6 to DO | CDANn The center level of VCOMM output is controlled by 7-bit D/A.
R36 D6 to DO | GPHn Sets the positive polarity y-amplitude adjustment.

For more detail, refer to 5.5 y-Curve Correction Circuit.

R37 D6 to DO | GNHn Sets the negative polarity y-amplitude adjustment.
For more detail, refer to 5.5 y-Curve Correction Circuit.

R38 D6 to DO | GPLn Sets the positive polarity y-amplitude adjustment.
For more detail, refer to 5.5 y-Curve Correction Circuit.

R39 D6 to DO | GNLn Sets the negative polarity y-amplitude adjustment.
For more detail, refer to 5.5 y-Curve Correction Circuit.

R41 D7 to DO | LCDXMINn | The minimum value of X addresses of a liquid crystal display area is set up.

When window access mode is not being used, after carrying out the increment of the X
addresses to X address maximum set up by the LCDMAX X address register (R43), they are the
next increments and are initialized by the address value set up by this command.

In addition, the source output pin which is not specified by LCDXMIN (R41) and LCDXMX (R43)
does not output.

Set up 00H to EFH. Moreover, specify a surely bigger area than the window area in window
access mode.

R42 D8 to DO | LCDYMINn The minimum value of Y address of a liquid crystal display area is set up.

When window access mode is not being used, after carrying out the increment of the Y address
to Y address maximum set up by the LCDMAX Y address register (R44), it is the next increment
and is initialized by the address value set up by this command.

Set up 000H to 13FH. Moreover, specify a surely bigger area than the window area in window
access mode.

R43 D7 to DO | LCDXMXn The maximum of X addresses of a liquid crystal display area is set up.

When window access mode is not being used, after carrying out the increment of the X
addresses to the address value set up by this command, they are the next increments and are
initialized by X address minimum value set up by the LCDMIN X address register (R41).

In addition, the source output pin which is not specified by LCDXMIN (R41) and LCDXMX (R43)
does not output.

Set up O0H to EFH. Moreover, specify a surely bigger area than the window area in window

access mode.
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R44

D8 to DO

LCDYMXn

The maximum of Y address of a liquid crystal display area is set up.

When window access mode is not being used, after carrying out the increment of the Y address
to the address value set up by this command, it is the next increment and is initialized by Y
address minimum value set up by the LCDMIN Y address register (R42).

Set up 000H to 13FH. Moreover, specify a surely bigger area than the window area in window
access mode.

R45

DO

oC

This bit is used for calibration.

The time from calibration start command execution until calibration stop command execution
becomes the time for 1 line.

0: Calibration stop

1: Calibration start

R46

D7 to DO

BCNTn

It specifies a part for what clock of a basic clock (an internal oscillation clock or DOTCLK) 1
horizontal period becomes. Moreover, 1 horizontal period determined by the calibration function
is able to get to know a part for what clock of a basic clock it is by reading and adding this
register.

R50

D2

Scan direction of gate driver is selected.
0: Scan to G320 from GO
1: Scan to GO from G320

D1

SCN1

DO

SCNO

Gate scan mode is selected.
{SCN1, SCNO} = 0, 0: MODE1 0, 1: MODE2 1, 0: MODE3 1, 1: Setting prohibited

R51

D1,
DO

NLINE1,
NLINEO

The number of lines of n line inversion is set up.

NLINE1 NLINEO Number of Lines of n Line Inversion

0 0

0 1
1 0
1 1

R52

D2,
D1,
DO

GSMLN2,
GSMLNT,
GSMLNO

Gate scan operation of partial non-displaying area is selected.
GSMLN2 to GSMLINO = 0, 0, 0: Gate scan stop

GSMLN2 to GSMLINO =0, 0, 1: 3 frame cycle

GSMLN2 to GSMLINO =0, 1, 0: 5 frame cycle

GSMLN2 to GSMLINO =1, 1, 0: 13 frame cycle
GSMLN2 to GSMLINO =1, 1, 1: 15 frame cycle

R53

DO

PNFRM

Only partial non-displaying area carries out frame inversion operation. This bit becomes valid
only when a partial display area is line inversion.

0: Partial non-displaying area is line inversion.

1: Partial non-displaying area is frame inversion.

R55

D1,
DO

GSCANT,
GSCANO

Skip inversion mode is selected.

GSCAN1 GSCANO Scan Operation

0 n line inversion

Frame inversion

- |2 o o

1
0 Skip inversion 1D
1 Skip inversion 2B

R58

DO

OSCON

Internal oscillator is controlled.
0: Oscillator stop
1: Oscillator operate
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R59 D1 GOE20N GOEZ2 output is controlled.

0: Normal operation

1: GOE2 output Low fixation (All gate ON).

DO GOE10N Gate scan ON/OFF is selected by GOE1 output.

0: Gate scan OFF (GOE1 = Low fixation)

1: Normal operation

R60 D8 to DO | RGBSTn These bits set the start line of the display area to be displayed by in RGB interface through mode.
(000H < R60 < 13FH)

Be sure to observe the relationship “Set value of R60 register < Set value of R61 register”.

R61 D8 to DO | RGBEDnN These bits set the end line of the display area to be displayed by in RGB interface through mode.
(000H < R61 < 13FH)

Be sure to observe the relationship “Set value of R60 register < Set value of R61 register".

<R>| R62 D7 to D4 | HBPn These bits set the horizontal back porch period of the RGB interface.

18/16-bit mode: Horizontal back porch period = This register setting value x DOTCLK unit
6-bit mode: Horizontal back porch period = This register setting value x 3 x DOTCLK unit
D3to DO | VBPn These bits set the vertical back porch period of the RGB interface.

Vertical back porch period = This register setting value x HSYNC unit.

R63 D7 to DO | CAPXMINn The minimum value of X addresses of window access at the time of RGB interface capture mode
is set up. After carrying out the increment of the X addresses to X address maximum set up by
the MAX X address register (R64), they are the next increments and are initialized by the address
value set up by this command. Set up 00H to EFH.

R64 D7 to DO | cAPXMXn The maximum of X addresses of window access at the time of RGB interface capture mode is set
up. After carrying out the increment of the X addresses to the address value set up by this
command, they are the next increments and are initialized by X address minimum value set up by
the MIN X address register (R63). Set up 00H to EFH.

R65 D8 to DO | cAPYMINN The minimum value of Y address of window access at the time of RGB interface capture mode is
set up. After carrying out the increment of the Y address to Y address maximum set up by the
MAX'Y address register (R66), it is the next increment and is initialized by the address value set
up by this command. Set up 000H to 13FH.

R66 D8 to DO | cAPYMXn The maximum of Y address of window access at the time of RGB interface capture mode is set
up. After carrying out the increment of the Y address to the address value set up by this
command, it is the next increment and is initialized by Y address minimum value set up by the
MIN Y address register (R65). Set up 000H to 13FH.

R68 D2, E20PC2 E’PROM interface is controlled.

D1, E20PC1 | Epopc2 | E20PC1 | E20PCO E°PROM Control

Do E20PCO 0 0 0 Setting prohibited
0 0 1 EPSAVE: Writing execution to E’PROM
0 1 0 MASKON: Writing/elimination permission to E’PROM
0 1 1 MASKOF: Writing/elimination prohibit to E2PROM
1 0 0 EPCLR: All area elimination of E2PROM
1 0 1 EPWALL: It is the writing of FFFFH to all the area of

E°PROM

1 1 0 EPREAD: Reading execution of E’PROM
1 1 1 Setting prohibited
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R69 D7 to DO | E2ENn This is writing permission to E’PROM enable register.
R70 D7 to DO | E2An The writing address to E2PROM is specified.
R71 D15to DO | E2Irn The index of a register which writes in to E?PROM is specified.
The index and data of the register specified to be this register are written in the address of
E2PROM specified by R70.
R72 D7 to DO | E2Ildn The product information register for The setting of this register is not the register that
E2PROM [23:16] affects driver operation but the temporary register
R73 D7 to DO | E2ldn The product information register for which saves data.
E2PROM [15:8]
R74 D7 to DO | E2ldn The product information register for
E?PROM [7:0]
R75 D7 to DO | E2SAn The reading start address of E’PROM is specified.
<R>| R77 D15to D8 | GOEDn GOEH1 falling position is setup. For more detail, refer to 5.4.1 Horizontal period.
D7 to DO | GOSTn GOEH1 rising position is setup. For more detail, refer to 5.4.1 Horizontal period.
<R>| R78 D7 to DO | VMCHGn Polarity changing position of COM is setup. For more detail, refer to 5.4.1 Horizontal period.
Also, set up over 1.
<R>] R79 D15to D8 | SWEDnN The drive end timing in horizontal period is set up. For more detail, refer to 5.4.1 Horizontal
period.
D7 to DO | SWSTn The drive start timing in horizontal period is set up.
R82 D7to D5 | GIn The bias current of y-amplifier is adjusted.
GI2 Gl GIO Current Value (Magnification)
0 0 0 0.5
0 0 1 1.0 (default)
0 1 0 1.5
0 1 1 2
1 0 0 25
1 0 1 3
1 1 0 35
1 1 1 4
D2 GRES The y-resistance is switched.
For more detail, refer to 5.5 y-Curve Correction Circuit.
DO G3SW y-center Amp. is controlled.

0: y-center Amp. OFF

1: y-center Amp. ON
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R83 D6 to D4 | GAPn The bias current of positive polarity side y-gray scale amplifier is adjusted.
GAP2 GAP1 GAPO Current Value (Magnification)
0 0 0 0.5
0 0 1 1.0 (default)
0 1 0 1.5
0 1 1 2
1 0 0 3
1 0 1 4
1 1 0 6
1 1 1 7.5
D2to DO | GANn The bias current of negative polarity side y-gray scale amplifier is adjusted.
GAN2 GAN1 GANO Current Value (Magnification)
0 0 0 0.5
0 0 1 1.0 (default)
0 1 0 1.5
0 1 1 2
1 0 0 3
1 0 1 4
1 1 0 6
1 1 1 7.5
R97 D5to DO | GM1Pn Positive polarity side y-adjustment register
R98 D5to DO | GM3Nn Negative polarity side y-adjustment register
R99 D5to DO | GM2Pn Positive polarity side y-adjustment register
R100 D5to DO | GM2Nn Negative polarity side y-adjustment register
R101 D5to DO | GM3Pn Positive polarity side y-adjustment register
R102 D5to DO | GM1Nn Negative polarity side y-adjustment register
R103 D5, SOUT_MODE1,| Source output in dummy period is selected.
D4 SOUT_MODEO
SOUT_MODE1 SOUT_MODEO Source Output in Dummy Period
0 0 Reverse phase for COM and Vs or Vss
0 1 Hi-Z
1 0 (Reverse phase for COM and Vs or Vss) and Hi-Z
1 1 Hi-Z
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Symbol

Function

R112

DO

BPSEL

Count method of back porch is selected.

20H: It becomes as it is shown in the following figures (VSYNC is recognized in the rising edge of
HSYNC).

] |
L L | L |

Vertical back porch = 1 Vertical back porch = 2

21H: It becomes as it is shown in the following figures (VSYNC is recognized in the falling edge
of HSYNC).

1 |
L | L |

Vertical back porch = 1 Vertical back porch = 2
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(1713
Register Bit Symbol Function
RO DO OSCON | Internal oscillator is controlled.
(ROH) 0: Oscillator stop
1: Oscillator operate
R1 D11, SCN1, Gate scan mode is selected.
(R1H) D10 SCNO SCN1 SCNO Gate Scan Mode
0 0 MODE1
0 1 MODE2
1 0 MODE3
1 1 Setting prohibited
D9 R L Scan direction of gate driver is selected.
0: Scan to G320 from GO
1: Scan to GO from G320
D8 ADX Addressing of X address is inverted. For more details, refer to Figure 5-36.
D7 ADY Addressing of Y address is inverted. For more details, refer to Figure 5-36.
D6 ADC Column address direction
Source driver output direction is selected.
R2 D10, GSCAN1, | Skip inversion mode is selected.
(R2H) D9 GSCANO GSCAN1 GSCANO Scan Operation
0 0 n line inversion
0 1 Frame inversion
1 0 Skip inversion 1D
1 1 Skip inversion 2B
D1, NLINE1, | Line number of n line inversion is selected.
DO NLINEO NLINE1 NLINEO Line Number of n Line Inversion
0 0 n=1
0 1 n=2
1 0 n=4
1 1 n=28
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Register

Bit

Symbol

Function

R3
(35H)

D12

BGR

In case it writes in display data RAM, this bit changes into BGR the data written in as RGB.
0: RGB
1: BGR

D8

WAS

Window access mode setting

When the window access mode is set, the address is increment/decrement only in the range set by
the MIN. -X address setting register (R528), MAX. -X address setting register (R529), MIN. -Y
address setting register (R530), and MAX. -Y address setting register (R531).

0: Normal operation

1: Window access mode

D5

YDIR

Y address counter control
0: Y address increment
1: Y address decrement

D4

XDIR

X address counter control
0: X address increment
1: X address decrement

D3

INC

Address increment direction is selected.
0: X address increment
1: Y address increment

R6
(R6H)

DO

CRES

This bit is command reset function. Be sure to perform after power supply injection.

Command reset clears this bit automatically after execution (CRES = 1). Therefore, there is no
necessity (normal operation is selected) of setting up 0 more nearly again soft. Moreover, after
command reset execution, since this bit of time to change to 1 — 0 is very short, by the time it sets
up the following command, it is not necessary to vacate time after command reset setup.

0: Normal operation

1: Command reset

R7
(R7H)

D5

GOE20N

GOE2 output is controlled.
0: Normal operation
1: GOE2 output Low fixed (gate all ON)

D4

GOE10ON

ON/OFF of gate scan is selected by GOE1 output.
0: OFF (GOE1 = L fixed)
1: Normal operation

D3

DISP1

This command performs the same output as when all data is 1, independently of the internal RAM
data (white display in the case of normally white).

This command is executed, after it has been transferred, when the next line is output.

0: Normal operation

1: Ignores data of RAM and outputs all data as 1.

DISP1 takes precedence over DISP0. When DISP1 = 1, DISPO = 1 is ignored.

D2

DISPO

This command performs the same output as when all data is 0, independently of the internal RAM
data (black display in the case of normally white).

This command is executed, after it has been transferred, when the next line is output.

0: Normal operation

1: Ignores data of RAM and outputs all data as 0.
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Register

Bit

Symbol

Function

R7
(R7H)

D1

STBY_GOFF

This bit selects the gate level, source level, and VCOM level at the time of stand-by.
0: Gate level (VeH), source level (Vss), VCOM level (COML)
1: Gate level (Vaov), source level (Hi-Z), VCOM level (Vss)

DO

STBY

This bit selects the stand-by function. When the stand-by function is selected, a display OFF
operation is executed, the amplifiers at each output circuit are stopped.

After executing the stand-by function using this bit, set the regulator for gate power supply IC to
OFF and set the DC/DC converter to OFF. For the sequence, refer to the preliminary product
information of the power supply IC etc.

Note that when releasing stand-by, perform the opposite operation, after setting the DC/DC
converter to ON and setting the regulators of the gate IC and power supply IC to ON, execute the
normal operation command.

0: Normal operation

1: Stand-by function

(Display read OFF from RAM stop, VCOM stop, display OFF = all data output as 1)

R9
(R9H)

D12

PSEL

Partial OFF area color register 1

Selects whether the data specified in PGR/PGB/PGG registers as color data, using MSB of a
display data RAM is used as color data.

0: Use the data specified to be PGR/PGB/PGG register

1: Use MSB of display data RAM, making it into color data.

D10,
D9,
D8

PGR,
PGB,
PGG

Partial OFF area color register 2

Sets the color of the screen other than the partial display area during partial display (R1024: DTY =
1). One of eight colors can be selected (RGB: 1 bit each) as the OFF color.

The relationship between each color data and the bits of this register is as follows.

This relationship is not dependent upon the value of ADC.

PGR: ROFF =0, ON =1

PGG: GOFF=0,0N =1

PGB: BOFF =0,0ON=1

D7

PNFRM

Only partial non-displaying area carries out frame inversion operation. This bit becomes valid only
when a partial display area is line inversion.

0: Partial non-displaying area is line inversion.

1: Partial non-displaying area is frame inversion.

D4

GSM

D2 to
DO

GSMLN2 to
GSMLNO

Gate scan operation of partial non-displaying area is selected.
GSMLN2 to GSMLINO = 0, 0, 0: Gate scan stop

GSMLN2 to GSMLINO =0, 0, 1: 3 frame cycle

GSMLN2 to GSMLINO =0, 1, 0: 5 frame cycle

GSMLN2 to GSMLINO = 1, 1, 0: 13 frame cycle
GSMLN2 to GSMLINO =1, 1, 1: 15 frame cycle

R11
(RBH)

DO

GS

Color number is selected.
GS = 0: 262,144-color
GS = 1: 8-color

R12
(RCH)

D9

NWRGB

The input of RGB interface becomes invalid.
0: The input of RGB interface becomes invalid.
1: The input of RGB interface becomes valid.

D8

RGBS

RGB interface mode is selected.
0: Through mode

1: Capture mode
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Regist Bit Symbol Function
er
R12 D5 VIMD VSYNC interface mode is selected. If VSYNC is inputted when VSYNC interface mode is selected,
(RCH) scan for one frame will be performed.
0: Normal mode
1: VSYNC interface mode
D4 DISPCK | The timing clock for display output at the time of RGB interface is selected.
0: Internal oscillation clock
1: HSYNC/VSYNC/DOTCLK
R13 D8 LTS The setting time of calibration is selected.
(RDH) The calibration function adjusts frame frequency by setting up the time of one line. The setting time
of one line can be selected from the following setup by this command.
0: 1 line time = tca
1: 1 line time = tca x 2
(tcal: calibration setting time = 1 + frame frequency + display line number)

D7to DO | BCNTn It specifies a part for what clock of a basic clock (an internal oscillation clock or DOTCLK) 1
horizontal period becomes. Moreover, 1 horizontal period determined by the calibration function is
able to get to know a part for what clock of a basic clock it is by reading and adding this register.

R14 DO ocC This bit is used for calibration.

(REH) The time from calibration start command execution until calibration stop command execution
becomes the time for 1 line.
0: Calibration stop
1: Calibration start

R15 D15 to VBPnN These bits set the vertical back porch period of the RGB interface.

(RFH) D12 Vertical back porch period = This setting value x HSYNC unit.

D11 to D8| HBPn These bits set the horizontal back porch period of the RGB interface.
18/16-bit mode: Horizontal back porch period = This setting value x DOTCLK unit
6-bit mode: Horizontal back porch period = This setting value x 3 x DOTCLK unit

D7 BPSEL Count method of back porch is selected.

D4 VSEG The active level of VSYNC is selected.

0: Low active
1: High active
D3 HSEG The active level of HSYNC is selected.
0: Low active
1: High active
DO DCKEG | The active level of DOTCLK is selected.
0: Data latch by rising edge
1: Data latch by falling edge
R16 D8to DO | RGBSTn | These bits set the start line of the display area to be displayed by in RGB interface through mode.
(R10H) (000H £ R16 < 13FH)
Be sure to observe the relationship “Set value of R16 register < Set value of R17 register*.
R17 D8to DO | RGBETn | These bits set the end line of the display area to be displayed by in RGB interface through mode.
(R11H) (000H < R17 < 13FH)
Be sure to observe the relationship “Set value of R16 register < Set value of R17 register”.
R18 D7 to DO [CAPXMINn | The minimum value of X addresses of window access at the time of RGB interface capture mode is
(R12H) set up. After carrying out the increment of the X addresses to X address maximum set up by the
MAX X address register (R19), they are the next increments and are initialized by the address
value set up by this command. Set up 00H to EFH.
R19 D7 to DO |[CAPXMAXn| The maximum of X addresses of window access at the time of RGB interface capture mode is set
(R13H) up. After carrying out the increment of the X addresses to the address value set up by this

command, they are the next increments and are initialized by X address minimum value set up by
the MIN X address register (R18). Set up 00H to EFH.
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R20 D8 to DO [CAPYMINn | The minimum value of Y address of window access at the time of RGB interface capture mode is
(R14H) set up. After carrying out the increment of the Y address to Y address maximum set up by the
MAX'Y address register (R21), it is the next increment and is initialized by the address value set up
by this command. Set up 000H to 13FH.
R21 D8 to DO |CAPYMAXn| The maximum of Y address of window access at the time of RGB interface capture mode is set up.
(R15H) After carrying out the increment of the Y address to the address value set up by this command, it is
the next increment and is initialized by Y address minimum value set up by the MIN Y address
register (R20). Set up 000H to 13FH.
R24 D15to D8 | GOEDn GOEH1 falling position is setup. For more detail, refer to 5.4.1 Horizontal period.
(R18H) D7 to DO | GOSTn GOE(1 rising position is setup. For more detail, refer to 5.4.1 Horizontal period.
R25 D7 to DO | VMCHGnN | The COM polarity change position is set up. For more detail, refer to 5.4.1 Horizontal period.
(R19H) Also, set up over 1.
R26 D15to D8 | SWEDN The drive end timing in horizontal period is set up. For more detail, refer to 5.4.1 Horizontal
(R1AH) period.
D7 to DO | SWSTn The drive start timing in horizontal period is set up. For more detail, refer to 5.4.1 Horizontal
period.
R30 D1, souT mope1,| Source output in dummy period is selected.
(R1EH) DO SOUT_MODEO SOUT_MODE1 SOUT_MODEOQ Source Output in Dummy Period
0 0 Reverse phase for COM and Vs or Vss
0 1 Hi-Z
1 0 (Reverse phase for COM and Vs or Vss) and Hi-Z
1 1 Hi-Z
R68 D2 to DO |E20PC2to | E°PROM interface is controlled.
(Ra4H) E20PCO | Epopc2 | E20Pct | E20PCO E’PROM Control
0 0 0 Setting prohibited
0 0 1 EPSAVE: Writing execution to E’PROM
0 1 0 MASKON: Writing/elimination permission to E’PROM
0 1 1 MASKOF: Writing/elimination prohibit to E’PROM
1 0 0 EPCLR: All area elimination of E’PROM
1 0 1 EPWALL: It is the writing of FFFFH to all the area of E2PROM
1 1 0 EPREAD: Reading execution of E°PROM
1 1 1 Setting prohibited
R69 D7 to DO | E2ENn This is writing permission to E’PROM enable register.
(R45H)
R70 D7 to DO | E2An The writing address to E?PROM is specified.
(R46h)
R71 D15to DO | E2IRn The index of a register which writes in to EPROM is specified.
(R47H)
R72 D7 to DO | E2IDn Products information register [23:16] The setting of this register is not the register that
(R48H) affects driver operation but the temporary register
R73 D7 to DO | E2IDn Products information register [15:8] which saves data.
(R49H)
R74 D7 to DO | E2IDn Products information register [7:0]
(R4AH)
R75 D7 to DO | E2SAn The reading start address of E’PROM is specified.
(R4BH)
R256 D3 LPM This bit is used in case it sets to the low power mode.
(R100H) 0: Normal mode
1: Low power mode
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R257 D12 VDCION | ON/OFF of Voci regulator is controlled.
(R101H) 0: Voci regulator OFF
1: Voci regulator ON
D11 RGONR | ON/OFF of Vr regulator is controlled.
0: Vr regulator OFF
1: Vr regulator ON
D10 RGON ON/OFF of Vs regulator is controlled.
0: Vs regulator OFF
1: Vs regulator ON
D9 VCLON ON/OFF of Ve boost is controlled.
0: Vcu boost OFF
1: VeL boost ON (Voci x —1)

D8 VGLREF | Vel boost mode is switched
0: VoL = VR X (-2 or =3) + Vss
1: VoL = VR X (-2 or -3) + Veu

D7, VGLON1, | ON/OFF of Vel boost is controlled.

D6 VGLONO | <VGLON1, VGLONO =0, 0> VeL boost OFF
<VGLON1, VGLONO =0, 1> VoL =Vrx -2 + (Vss or Vcr)
<VGLON1, VGLONO =1, X> VoL = Vr x =3 + (Vss or Vct)

D5 VGHREF | VeH boost mode is switched.

0: Ven=VrXx (2 0r3) + Vr
1: Ver = VR X (2 or 3) + Voci

D4, VGHON1, | ON/OFF of VeH boost is controlled.

D3 VGHONO | <VGHON1, VGHONO =0, 0> VeH boost OFF
<VGHON1, VGHONO =0, 1> Ven =Vr x 2 + (Vr or Voci)
<VGHON1, VGHONO =1, X> Ver = Vrx 3 + (Vr or Voci)

D2, VD20ON1, | ON/OFF of Vop2 boost is controlled.

D1 VD20ONO | <VD20ONT1, VD20ONO0 =0, 0> Vop2 boost OFF (Voci or Hi-Z)
<VD20ON1, VD20ONO = 0, 1> Vob2 = Voci x 2 boost ON
<VD20ON1, VD20ONO = 1, X> Vop2 = Voci x 3 boost ON

DO DCON ON/OFF of DC/DC converter is controlled.

0: DC/DC converter OFF
1: DC/DC converter ON
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<R> | R258 D7 VDCISEL | When Voci regulator OFF (VDCION [R257] = 0) and Voci output is not set into Hi-Z (VDCIHZ [R25]
(R102H) = 0), the output state of Voci regulator is controlled.
<VDCISEL = 0> Vobci = Vbc
<VDCISEL = 1> Vbci = Vss
D6 VDCIHZ Output state of Voci pin is defined when Voci regulator is OFF (VDCION [R257] = 0).
<VDCIHZ = 0> Vbci = Voc or Vss (setting by VDCISEL)
<VDCIHZ = 1> Vbci =Hi-Z
D5 VRHI Output of Vr regulator is selected.
<VRHI = 0> Vr regulator = ON
<VRHI = 1> VR regulator = Hi-Z
D4 VSHI Output of Vs regulator is selected.
<VSHI = 0> Vs regulator = ON
<VSHI = 1> Vs regulator = Hi-Z
D3 DCFRM This bit selects whether DC/DC operation is synchronized with frame signal.
<DCFRM = 0> DC/DC operation = frame asynchronous
<DCFRM = 1> DC/DC operation = frame synchronization
D2 DC3Hz The output state of VcL at the time of Vel boost OFF is controlled.
<DC3HZ = 0> VcL= Vss
<DC3HZ = 1> VcL = Hi-Z
D1 DC2Hz The output state of VeH and Vet at the time of Ven and VeL boost OFF is controlled.
<DC2HZ = 0> VeH = Vb2, VoL = Vss
<DC2HZ = 1> VeH = Hi-Z, VoL = Hi-Z
DO DC1HZ The output state of Vopz at the time of Vob2 boost OFF is controlled.

<DC1HZ = 0> Vb2 = Vocl
<DC1HZ = 1> Vobp2 = Hi-Z
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R259 D7, LFS3, When low power mode (LPM [R256] = 1), Ve, VoL boost frequency are selected.
(R103H) | D6 LFS2 LFS3 LFS2 Boost Frequency
0 0 foceik/1
0 1 focelk/2
1 0 focelk/4
1 1 foccLk/8
D5, LFS1, When low power mode (LPM [R256] = 1), Voo, VeL boost frequency are selected.
D4 LFSO LFS1 LFSO Boost Frequency
0 0 focewk/1
0 1 focelk/2
1 0 foccik/4
1 1 foccik/8
D3, FS3, When normal drive (LPM [R256] = 0), Ve, Vel boost frequency are selected.
D2 FS2 FS3 FS2 Boost Frequency
0 0 foceik/1
0 1 foceik/2
1 0 foceik/4
1 1 foccLk/8
D1, FS1, When normal drive (LPM [R256] = 0), Vooz, VcL boost frequency are selected.
DO FSO FS1 FSO Boost Frequency
0 0 focewk/1
0 1 focelk/2
1 0 foccik/4
1 1 foccik/8
R260 D5 PONM The internal sequence of DC/DC rising operation and an external sequence are selected.
(R104H) 0: External sequence
1: Internal sequence
D4 PON The frequency of operation at the time of the rising of VeH, Vbooz, VeL and Ver when DC/DC rising is
selected. It becomes valid only at the time of PONM = 0.
0: Normal operation
1: Rising operation
D3, DUPF1, The frequency of operation of whole DC/DC converter circuit when DC/DC rising is selected.
D2 DUPFO DUPF1 DUPFO Boost Frequency
0 0 focerk/1
0 1 foceLk/2
1 0 foceLk/4
1 1 focck/8
D1, PUPT1, The ON time at the time of the rising of Ve, Vooz, VeL, Ve RGON, RGONR when DC/DC rising is
DO PUPTO selected. It becomes valid only at the time of PONM = 1.
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Bit

Symbol

Function

R261
(R105H)

D12

SFVSEL

Output voltage of RVoo regulator is selected.
<SFVSEL = 0> RVoo= 2.1V (for test)
<SFVSEL =1> RVop=2.3V

D11 to
D9

VSEL2 to
VSELO

Output voltage of Vewm regulator is selected.
<VC2=1,VC1=0,VCO=1> AtVrerr=2.0V
<VSEL2 =0, VSEL1 =0, VSELO =0> Vom=4.40V
<VSEL2 =0, VSEL1 =0, VSELO =0> Vom=4.50V
<VSEL2 =0, VSEL1 =0, VSELO = 0> Vew=4.60 V
<VSEL2 =0, VSEL1 =0, VSELO = 0> Vew=4.70 V
<VSEL2 =0, VSEL1 =0, VSELO = 0> Vew=4.80V
<VSEL2 =0, VSEL1 =0, VSELO = 0> Vem=4.90V
<VSEL2 =0, VSEL1 =0, VSELO =0> Vom=5.00 V
<VSEL2 =0, VSEL1 =0, VSELO =0> Vomu=5.10V

D8 to D6

VRSEL2 to
VRSELO

Output voltage of Vr regulator is selected.
<VC2=1,VC1=0,VCO=1> At Vrerr = 2.0V
<VRSEL2 =0, VRSEL1 =0, VRSELO = 0> Vr=4.50 V
<VRSEL2 =0, VRSEL1 =0, VRSELO = 1> VrR=4.80 V
<VRSEL2 =0, VRSEL1 =1, VRSELO =0> Vr=4.90 V
<VRSEL2 =0, VRSEL1 =1, VRSELO = 1> Vr =5.00 V
<VRSEL2 =1, VRSEL1 =0, VRSELO = 0> Vr=5.05V
<VRSEL2 =1, VRSEL1 =0, VRSELO = 1> VrR=5.10 V
<VRSEL2 =1, VRSEL1 =1, VRSELO = 0> Vr=5.20V
<VRSEL2 =1, VRSEL1 =1, VRSELO =1> VrR=5.40V

D5 to D3

VSSEL2 to
VSSELO

Output voltage of Vs regulator is selected.
<VC2=1,VC1=0,VCO=1> At Vrerr = 2.0V
<VSSEL2 =0, VSSEL1 =0, VSSELO=0> Vs=4.85V
<VSSEL2 =0, VSSEL1 =0, VSSELO=1> Vs=4.90V
<VSSEL2 =0, VSSEL1=1,VSSELO=0> Vs=4.95V
<VSSEL2 =0, VSSEL1 =1, VSSELO=1> Vs=5.00V
<VSSEL2 =1, VSSEL1 =0, VSSELO=0> Vs=5.05V
<VSSEL2 =1, VSSEL1=0,VSSELO=1> Vs=5.10V
<VSSEL2 =1, VSSEL1=1,VSSELO=0> Vs=5.15V
<VSSEL2=1,VSSEL1=1,VSSELO=1> Vs=5.20V

D2 to DO

VC2 to
VCO

Output voltage of REFR regulator is selected.
<VC2=0,VC1=0,VCO0=0> Vrerr = 1.50 V
<vVC2=0,VC1=0,VCO=1> Vrerr = 1.60 V
<VC2=0,VC1=1,VCO0=0> Vrerr=1.70 V
<VC2=0,VC1=1,VCO=1> Vrerr = 1.80 V
<vVC2=1,VC1=0,VCO=0> Vrerr = 1.90 V
<VC2=1,VC1=0,VCO=1> Vrerr = 2.00 V
<VC2=1,VC1=1,VCO0=0> Vrerr =2.05V
<VC2=1,VC1=1,VCO=1> Vrerr=2.10 V
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Register Bit Symbol Function
R262 D8 REGMONI | Output state of TVREFR is selected.
(R106H) 0: TVREFR = Hi-Z
1: TVREFR = Output setup voltage in VC2 to VCO
D7, LCOMCS1, | When low power mode, COMH/COML amplitude current is selected.
D6 LCOMCSO0 <LCOMCS1, LCOMCSO0 = 0, 0> Amp. current = x 0.25 mode
<LCOMCS1, LCOMCSO0 =0, 1> Amp. current = x 0.5 mode
<LCOMCS1, LCOMCSO0 = 1, 0> Amp. current = x 1.0 mode
<LCOMCS1, LCOMCSO0 =1, 1> Amp. current = x 1.5 mode
D5, COMCSH1 COMH/COML amplitude current is selected.
D4 COMCSO0 <COMCS1, COMCSO0 =0, 0> Amp. current = x 1 mode
<COMCS1, COMCSO0 =0, 1> Amp. current = x 2 mode
<COMCS1, COMCSO0 =1, 0> Amp. current = x 3 mode
<COMCS1, COMCSO0 = 1, 1> Amp. current = x 7 mode
D3, LACS1. When low power mode (LPM [R256] = 1), Vr and Vs regulator amplitude current is selected.
D2 LACSO Although drive capability is improved so that there is much current passed in amplifier, power

consumption increases. This value recommends what it opts for after evaluating enough by the
real panel.

<LACS1, LACSO0 =0, 0> Amp. current = x 0.25 mode

<LACS1, LACS0 =0, 1> Amp. current = x 0.5 mode

<LACS1, LACSO =1, 0> Amp. current = x 1.0 mode

<LACS1, LACSO0 =1, 1> Amp. current = x 1.5 mode

D1, ACS1, When normal drive (LPM [R256] = 0), Vr and Vs regulator amplitude current is selected.
DO ACSO0 <ACS1, ACS0 =0, 0> Amp. current = x 1 mode
<ACS1, ACS0 =0, 1> Amp. current = x 2 mode
<ACS1, ACS0 =1, 0> Amp. current = x 3 mode
<ACS1, ACS0 =1, 1> Amp. current = x 6 mode

R263 D5, COMP1 VCOMM ability at VCOMM output is selected.
(R107H) | D4 COMPO <COMP1, COMPOQ =0, 0> x 1 mode
<COMP1, COMPO =0, 1> x 1.5 mode
<COMP1, COMPO =1, 0> x 2 mode
<COMP1, COMPOQ = 1, 1> x 2.5 mode

D2 COHIM Output state of VCOMM is controlled.
0: VCOMHM/VCOMLM
1: Hi-Z
DO COMONM | ON/OFF control of the common drive output VCOMM is carried out.

0: OFF (VCOMHM and VCOMLM amplifier-OFF)
1: ON (VCOMHM and VCOMLM amplifier-ON)

R264 D5to DO | DAn The amplitude of VCOMM/VCOMS output is controlled by 6-bit D/A.
(R108H)
R265 D7 COMINM The center voltage input of VCOMM is selected.
(R109H) 0: Internal D/A becomes valid
1: Center level voltage of VCOMINM input becomes valid
D6 to DO | MCDA The center level of VCOMM output is controlled by 7-bit D/A.
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Register Bit Symbol Function

R512 D7 to DO XAn This register sets the X address of the display RAM.

(R200H) Set 00H to EFH.

R513 D8 to DO YAn This register sets the Y address of the display RAM.

(R201H) Set 000H to 13FH.

R515 D13to D8 | WMn Display data write mask setup (D [11:6] support)

(R203h) | D5 to DO WMn Display data write mask setup (D [5:0] support)

R516 D5 to DO WMn Display data write mask setup (D [17:12] support)

(R204H)

R528 D7 to DO XMNn The minimum value of X address at the time of window access mode is set up.

(R210H) After carrying out the increment of the X address to X address maximum set up by the MAX. X
address register (R529), they are the next increments and are initialized by the address value set
up by this command. Set up 00H to EFH.

R529 D7 to DO XMXn The maximum of X address at the time of window access mode is set up.

(R211H) After carrying out the increment of the X address to the address value set up by this command,
they are the next increments and are initialized by X address minimum value set up by the MIN.
X address register (R528). Set up 00H to EFH.

R530 D8 to DO YMNn The minimum value of Y address at the time of window access mode is set up.

(R212H) After carrying out the increment of the Y address to Y address maximum set up by the MAX. Y
address register (R531), they are the next increments and are initialized by the address value set
up by this command. Set up to 000H to 13FH.

R531 D8 to DO YMXn The maximum of Y address at the time of window access mode is set up.

(R213H) After carrying out the increment of the Y address to the address value set up by this command, it
is the next increment and is initialized by Y address minimum value set up by the MIN. Y address
register (R530). Set up to 000H to 13FH.

R536 D7to DO |LCDXMNn | The minimum value of X addresses of a liquid crystal display area is set up.

(R218H) When window access mode is not being used, after carrying out the increment of the X
addresses to X address maximum set up by the LCDMAX X address register (R537), they are
the next increments and are initialized by the address value set up by this command.

In addition, the source output pin which is not specified by LCDXMIN (R536) and LCDXMX
(R537) does not output.

Set up 00H to EFH. Moreover, specify a surely bigger area than the window area in window
access mode.

R537 D7 to DO |LCDXMXn | The maximum of X addresses of a liquid crystal display area is set up.

(R219H) When window access mode is not being used, after carrying out the increment of the X
addresses to the address value set up by this command, they are the next increments and are
initialized by X address minimum value set up by the LCDMIN X address register (R536).

In addition, the source output pin which is not specified by LCDXMIN (R536) and LCDXMX
(R537) does not output.

Set up 00H to EFH. Moreover, specify a surely bigger area than the window area in window
access mode.

R538 D8to DO |LCDYMNn | The minimum value of Y address of a liquid crystal display area is set up.

(R21AH) When window access mode is not being used, after carrying out the increment of the Y address
to Y address maximum set up by the LCDMAX Y address register (R539), it is the next increment
and is initialized by the address value set up by this command.

Set up 000H to 13FH. Moreover, specify a surely bigger area than the window area in window
access mode.
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Register Bit Symbol Function

R539 D8 to DO [LCDYMXn | The maximum of Y address of a liquid crystal display area is set up.

(R21BH) When window access mode is not being used, after carrying out the increment of the Y address to
the address value set up by this command, it is the next increment and is initialized by Y address
minimum value set up by the LCDMIN Y address register (R538).

Set up 000H to 13FH. Moreover, specify a surely bigger area than the window area in window
access mode.

R768 D13 to D8| GM3Pn Positive polarity side y-adjustment register

(R300H) | D5to DO | GM1Pn Positive polarity side y-adjustment register

R771 D5to DO | GM2Pn Positive polarity side y-adjustment register

(R303H)

R772 D14 to D8| GPLn Sets the positive polarity y-amplitude adjustment.

(R304H) For more detail, refer to 5.5 y-Curve Correction Circuit.

D6 to DO | GPHn Sets the positive polarity y-amplitude adjustment.
For more detail, refer to 5.5 y-Curve Correction Circuit.

R773 D13 to D8| GM3n Negative polarity side y-adjustment register

(R305H) | D5to DO | GM1n Negative polarity side y-adjustment register

R776 D5to DO | GM2n Negative polarity side y-adjustment register

(R308H)

R777 D14 to D8| GNLn Sets the negative polarity y-amplitude adjustment.

(R309H) For more detail, refer to 5.5 y-Curve Correction Circuit.

D6 to DO | GNHn Sets the negative polarity y-amplitude adjustment.
For more detail, refer to 5.5 y-Curve Correction Circuit.
R780 D10 to GIn The bias current of y-amplifier is adjusted.
(R30CH) | D8 Gl2 GI1 GIO Current value (magnification)

0 0 0 0.5

0 0 1 1.0 (default)

0 1 0 1.5

0 1 1 2

1 0 0 25

1 0 1 3

1 1 0 3.5

1 1 1 4

D6 to D4 | GAPn The bias current of positive polarity side y-gray scale amplifier is adjusted.
GAP2 GAP1 GAPO Current value (magnification)

0 0 0 0.5

0 0 1 1.0 (default)

0 1 0 1.5

0 1 1 2

1 0 0 3

1 0 1 4

1 1 0 6

1 1 1 7.5
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R780 D2 to DO | GANn The bias current of negative polarity side y-gray scale amplifier is adjusted.
(R30CH) GAN2 GAN1 GANO Current value (magnification)
0 0 0 0.5
0 0 1 1.0 (default)
0 1 0 1.5
0 1 1 2
1 0 0 3
1 0 1 4
1 1 0 6
1 1 1 7.5
R781 D4 GRES The y-resistance is switched.
(R30DH) For more detail, refer to 5.5 y-Curve Correction Circuit.
D1 G3swW y-center Amp. is controlled.

0: y-center Amp. OFF

1: y-center Amp. ON

R1024 DO DTY Partial function is selected.

(R400H) In addition, efficiency of this command is carried out after transmission from the timing which

outputs the following line data.
0: Normal display mode
1: Partial display mode

R1025 DO DINV RAM write data is inverted.

(R401H) (0: Normal mode  1: Inversion mode)

R1026 D8to DO | P1SLn This is partial 1 display area start line register (000H to 13FH).

(R402H) From the line set up by this command to the line set up by the partial 1 display area end line

register (R1027) becomes partial 1 display area at the time of partial display (R1024: DTY = 1).
R1027 D8to DO | P1AWN This is partial 1 display area line count register (000H to 13FH).
(R403H) An area starting from the line set by the partial 1 display area start register (R1026) and ending as

set by this command is the partial 1 display area.

If this register is 0, the values of the partial 2 display area start line register (R1029) and the partial
2 display area line count register (R1030) are not valid.

R1028 D8 to DO | P1SANn This is partial 1 display area start line display RAM address.

(R404H)
R1029 D8 to DO | P2SLn This is partial 2 display area start line register (000H to 13FH).
(R405H) From the line set up by this command to the line set up by the partial 2 display area end line

register (R1030) becomes partial 2 display area at the time of partial display (R1024: DTY = 1).
R1030 D8 to DO | P2AWn This is partial 2 display area line count register (000H to 13FH)

(R406H) An area starting from the line set by the partial 2 display area start register (R1029) and ending as
set by this command is the partial 2 display area.

If the partial 1 display area line count register is 0, the values of the partial 2 display area start line
register (R1029) and partial 2 display area line count register (R1030) are not valid.

R1031 D8 to DO | P2SAn This is partial 2 display area start line display RAM address.

(R407H)
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12. ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings (Ta= 25°C, Vss = 0 V)

Parameter Symbol Ratings Unit

Power supply voltage Vob —0.3to +3.0 V
Power supply voltage Vccio —0.3to +6.0 V
Power supply voltage Voc —-0.3to +4.2 V
Power supply voltage Vem, Vs —0.3 to +6.0 V
Power supply voltage Vr —-0.3t0 +7.0 V
Power supply voltage Vop2 -0.3t0 +7.0 V
Power supply voltage Ve —4.210 +0.3 V
Power supply voltage Veh-VeL —0.3 to +40.0 )Y
Power supply voltage Voci-VeL —0.3t0 +7.0 \
Input voltage v, ote ! —0.3 to Vccio+ 0.3 V
Input voltage v, ote 2 —0.3to Voc+ 0.3 V
Input current I +10 mA
Output current lot Note 3 +10 mA
Qutput current loz Note 4 +100 mA
Output current los Note 5 0 to 50 mA
Operating ambient temperature Ta —40 to +85 °C
Storage temperature Tstg —55 to +125 °C

Caution Product quality may suffer if the absolute maximum rating is exceeded even momentarily for

any parameter. That is, the absolute maximum ratings are rated values at which the product is on the

verge of suffering physical damage, and therefore the product must be used under conditions that

Notes 1.
2.

ensure that the absolute maximum ratings are not exceeded.

Power supply system of Vccio pin

Power supply system of Vbc pin

. DO to D17, CSTB, ECS, ESK, EDO, Y1 to Y720, G1 to G240

3
4. VCOMM
5. RVbp

Recommended Operating Conditions (TA=-40 to +85°C, Vss =0 V)

Parameter Symbol MIN. TYP. MAX. Unit
Power supply voltage Vob 2.1 2.3 2.5 Vv
Power supply voltage Vccio 1.65 2.8 3.3 Vv
Power supply voltage Voc 2.5 2.8 3.3 V
Power supply voltage Vem 3.0 5.0 5.5 V
Power supply voltage Vs 3.4 5.0 5.5 V
Power supply voltage VR 3.0 5.0 6.5 V
Power supply voltage Vop2 4.6 5.6 6.5 V
Power supply voltage Veo -3.3 -2.8 -1.9 \
Power supply voltage Ver—VeL 8.3 25.0 35.0 Vv
Input voltage Vit Notet Vccio )
Input voltage Vi2 Note2 e V

Notes 1. Power supply system of Vccio pin

2. Power supply system of Vbc pin
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<R>

Power supply series (Unless Otherwise Specified, Ta = —40 to +85°C, Voo = 2.1 t0 2.5V, Vccio=1.65t0 3.3V,

Vbc=25t03.3V,Vss=0V)

(1/2)

Note1

Parameter Symbol Conditions MIN. TYP MAX. Unit
Vs output voltage Vs VC[2:0] = 101, VSSEL[2:0] = 011, 46 5.0 5.4 \%
Is=1mA, Voo2=55t06.5V
Vs output resistance RVs Is = 0—1 mA variable, 10 30 Q
Vs measurement conditions
VR output voltage VR VC[2:0] = 101, VRSEL[2:0] = 011, 4.6 5.0 5.4 v
IR=1mA, Voo2=5.5t06.5V
VR output resistance RVr I = 01 mA variable, 10 30 Q
Vr measurement conditions
Vew output voltage Ve VC[2:0] = 101, VSEL[2:0] = 000, 4.05 4.4 4.75 v
lem = 100 ¢A, VSSEL[2:0] = 011
Vem output resistance RVam lew = 0—100 pA variable, 30 60 Q
Vem measurement conditions
Voo2 boost voltage efficient 1 Vop21 Voci X 2 boost, Ippz =4 mA Note2 92 100 %
Vooz boost voltage efficient 2 Vop22 Voci x 3 boost, Ibp2 =4 mA Note2 75 100 %
VcL boost voltage efficient Vel Voci X —1 boost, lcL = -2 mA Note2 79 100 %
VeH boost voltage efficient 1 VGH1 Vr x 2 + VR boost, len = 300 A Note2 85 100 %
VaH boost voltage efficient 2 VGH2 VRr x 3 + Vr boost, leH = 300 £A Note2 85 100 %
VaH boost voltage efficient 3 VGHs VR X 2 + Voci boost, leh = 300 £A Note2 82 100 %
Ve boost voltage efficient 4 VGH4 Vr x 3 + Voci boost, leh = 300 £ZA Note2 82 100 %
Vel boost voltage efficient 1 VaL1 VR X -2 + Vss boost, leL = -300 #A Note2 82 100 %
Note2
Vel boost voltage efficient 2 VeL2 VR x =3 + Vss boost, loL = -300 xA o 82 100 %
Note2
Vet boost voltage efficient 3 | Vaus Vi x =2 + Vou boost, le. = =300 A "'t 85 100 %
VoL boost voltage efficient 4 | Vos Vi x 3 + Vo boost, let = ~300 xA Nte? 85 100 %
Vop2 output resistance 1 RVbb21 Voc x 2 boost, Iooz = 0—4 mA variable Note2 65 100 Q
) Note2
Vo2 output resistance 2 RVbp22 Voc x 3 boost, Ibb2 = 0—4 mA variable ote 210 330 Q
VL output resistance RVcL Voci x —1 boost, lc.= 0——2 mA variable Note2 200 300 Q
VeH output resistance 1 RVah1 VR X 2 + VR boost, leh = 0—-300 £A 4.2 7.0 kQ
. Note2
variable
VeH output resistance 2 RVatz Vr x 3 + Vr boost, len = 0—300 £A 5.2 9.0 kQ
. Note2
variable
VaeH output resistance 3 RVahs VR X 2 + Voci boost, leH = 0—300 pA 4.2 7.0 kQ
. Note2
variable
VeH output resistance 4 RVah4 VR x 3 + Voci boost, leH = 0—300 pA 55 10.0 kQ
. Note2
variable

Notes 1. TYP. values are reference values when Vob = 2.3V, Vccio =2.8V, Vbc =2.8V, Ta =25°C.
2. External capacitance: VeH, VaL, C21 to C23 = 0.47 uF, Vopz, VCL, C11, C12, C31 =1 uF, DC/DC boost
frequency setup: FS<3:0> = 0101
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<R>

Power supply series (Unless Otherwise Specified, Ta = —40 to +85°C, Vob = 2.1 to 2.5V, Vccio = 1.65t0 3.3 V,

Voc=2.5t03.3V,Vss=0V)

(2/2)
. Note1 .
Parameter Symbol Conditions MIN. TYP. MAX. Unit
VaL output resistance 1 RVaL1 VR X =2 + Vss boost, leL = 0— -300 ©A 3.3 5.5 kQ
. Note2
variable
Vel output resistance 2 RVeL2 VR x =3 + Vss boost, leL = 0— -300 A 4.2 7.5 kQ
. Note2
variable
Vel output resistance 3 RVeLs VR X -2 + VeL boost, leL = 0— -300 ¢A 3.5 6.0 kQ
. Note2
variable
VoL output resistance 4 RVeL4 VR x =3 + VcL boost, leL = 0— —300 pA 4.4 8.0 kQ
. Note2
variable
RVoo output voltage VRVbp SFVSEL =1, IRVDD = 10 mA 2.1 2.3 25 \
RVop output resistance RRVbp SFVSEL = 1, IRVDD = 0—10 mA variable 1 5 Q
Vbci output voltage 1 Vocr1 VD20ON1 =1, IVDCI =10 mA, Voc = 3.3V 2.9 3.2 3.3 \Y
Voci output voltage 2 Vb2 VD20ON1 =0, IVDCI = 10 mA 1.9 2.1 2.3 \Y
Voci output resistance 1 RVbci1 VD20N1 =0, IVDCI = 0—10 mA variable, 7 14 Q
Voc=3.3V
Vbci output resistance 2 RVbci2 VD20ON1 = 0, IVDCI = 0—10 mA variable 1 14 Q
Consumption current lccio Vccio pin (CPU non-access) Note3 0.1 10 HA
Ioc Voc pin (CPU non-access) Note3 2.7 4.5 mA
IsTBY1 Vccio pin (stand-by mode) Noted 0.1 HA
lstevz Voo pin (stand-by mode) ot 1.6 10

Notes 1. TYP. values are reference values when Voo = 2.3V, Vccio =2.8V, Vbc = 2.8V, Ta =25°C.

2. External capacitance: VaH, VaL, C21, C22, C23 = 0.47 uF, Vopz, VCL, C11, C12, C31 =1 uF, DC/DC boost

frequency setup: FS<3:0> = 0101

3. Vccio=2.8V, Voc = 2.8V, Vobo: RVop connection (VSTBY = L), at SFVSEL = 1, white display, line inversion,
frame frequency: 60 Hz, Vop2 = Voc x 2 boost, 262,144-color mode, y-middle AMP_ON, Vs =5V,

COMCS<1:0> = 11, ACS<1:0> = 11, no load
4. Vccio=3.3V, Voc =3.3V, Vob: RVop connection (VSTBY = L), at SFVSEL =1

160

Data Sheet S17583EJ2V0ODS



NEC

4PD161704A

Logic series (Unless Otherwise Specified, Ta = —40 to +85°C, Vop = 2.1 to 2.5V, Vccio =1.65t0 3.3 V,
Vpoc=2.3t03.3V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
High level input voltage Vi Veco series 0.8 Vccio v
Low level input voltage ViL Veco series 0.2 Vccio v
High level output voltage 1 Vori Vecio series, lour = -100 A 0.8 Vccio Y
Low level output voltage 1 VoL Vecio series, lour = 100 A 0.2Vccio v
High level output voltage 2 Voh2 Voc series, lour = -100 pA 0.8 Voc \Y
Low level output voltage 2 Vouz Voc series, lour = 100 £A 0.2Voc v
High level input current i1 Vecio series 1 LA
liH2 Vbc series 1 LA

Low level input current It Vecio series -1 LA
Iz Vbc series 1 LA
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Driver series (Unless otherwise specified, Ta =—40 to +85°C, Voo =2.1t0 2.5V, Vccio=1.65t0 3.3V,

Voc=25t03.3V,Vs=3.4t05.5V,Vss=0V,Vei=15V, VeL=-15V)

resistance

s Note3
Veomm. condition o ¢

Parameter Symbol Condition MIN. | Typ.N" | max. Unit
Source driver output voltage Vep Vss+ 0.1 Vs—-0.1 Vv
range
Source driver output deviation AVo -10 +10 mV
Source driver output delay time | terist Rc =40 kQ,Note2 1-output select 2.5 5 US
trHLS2 CL=20pF 720-output simultaneous 5.0 10 us
selection
tPLHS1 RL =40 kQ,Notez 1-output select 2.5 US
trLHS2 CL=20pF 720-output simultaneous 5.0 10 Uus
selection
NoteZ
Gate driver output through rate | trriet CL=35pF 1-output order driving 0.50 1.0 HS
time trHLG2 320-output simultaneous 0.50 1.0 us
driving
NoteZ
tTLHG1 CL=35pF 1-output order driving 0.75 1.5 HS
trLHG2 320-output simultaneous 0.75 1.5 us
driving
VCOMM output voltage range Ve + 0.1 Vs—0.1 V
VCOMHM output voltage Voomtu lcomrm = 1 mA Nt 2.25 2.50 2.75 Vv
VCOMLM output voltage Veomm lcomm = 1 mA N3 -0.70 -0.50 -0.30 v
VCOMHM output resistance RvcomHm lcomm = 0—1 mA variable '3 15 30 Q
VCOMLM output resistance Rvcomm | Icomm = 0—>1 mA variable N°t®3 20 40 Q
VCOMM high level output Vo Ivcomn = 1 mA, COMP<1:0> = 00 "°'¢3 2.20 2.50 2.75 Vv
voltage
VCOMM low level output VeommL Ivcomn = 1 mA, COMP<1:0> = 00 "°t¢3 -0.70 -0.50 -0.25 \Y
voltage
VCOMM high level output Rvcommt Ivcomm = 0—1 mA variable, 50 100 Q
resistance Vcommr condition Mot
VCOMM low level output RvcommL Ivcomm = 0—1 mA variable, 50 100 Q

Notes 1. The TYP. Values are reference values at Vs =5.0V, VeH =15V, VoL = -15V, Ta = 25°C.
2. Load is thing per one output.

3. VCOMM amplitude setup: DA<5:0> = 00H, VCOMM center setup: MCDA<6:0> = 00H, VC<2:0> = 101,
VSEL<2:0> = 110 (Vem = 5 V output setup)
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AC specification (Unless Otherwise Specified, Ta = —40 to +85°C, Vopo = 2.1 to 2.5V, Vccio =1.65t0 3.3 V)

<R> (a) 16-bit /18-bit RGB interface

Horizontal system
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>
Parameter Symbol Condition MIN. TYP. MAX. Unit
<R> | Dot clock cycle time teik 120 ns
Dot clock high level pulse width teLkH 60 ns
Dot clock low level pulse width foLke 60 ns
Data set-up time tos 50 ns
<R> | Data hold time toH 50 ns
HSYNC pulse width tHsw 1 DOTCLK
<R> | HSYNC set-up time tHss 50 ns
<R> | HSYNC hold time tHsH 50 ns
Horizontal period back porch time tHeP 1 DOTCLK
VSYNC pulse width tvsw 1 H
<R> | VSYNC set-up time tvss BPSEL =0 tHsw DOTCLK
<R>] VSYNC hold time tvsH BPSEL = 1 tHsw DOTCLK
Vertical period back porch time tvep 1 H

Remarks 1. The rise and fall times (tr, tr) of an input signal are 15 ns or less.

2. All timing data is specified at 20 to 80% of Vccio.

3. The DOTCLK number which should be inputted also at the lowest in 1 level period is as follows.
1 horizontal period DOTCLK number > [DOTCLK number of HSYNC "L" in mode] + [Horizontal back porch
period] + [Pixel display time 240 times] = 242

4. The HSYNC number which should be inputted also at the lowest in 1 level period is as follows.
1 frame period HSYNC number > [HSYNC number of VSYNC "L" period mode] + [Vertical back porch period]
+ [Pixel display time 320 line] = 322

5. When use it by IF_SHARE = H in parallel I/F (PSX = L), use /CS, /RD (E) and /WR (R,/W) in non-active state.
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<R> (b) 6-bit RGB interface

Horizontal system —p toH
e ] RTATVATATAVAY;
thss tHBP . ‘\/—\_M‘-/:\./\
tok
RGBoo to tHsH 7
RGBz2s g(’ s(’
< tHsw « o 4
S l n ) ) [
HSYNC § ’ R data Gdata Bdata Last data
< tHs
N —
VSYNC tuss
(BPSEL = 0) L tvsw &
(« « (« L
7 7 ”
tvsw k|,—
[ Ll
VSYNC tvsH \ j
(BPSEL = 1) \ « « «

) Y )

Vertical system
LC LC LC

N ‘ N ‘ ‘

HSYNC

RGBoo to tvep ’
RGB2s
(4 C (4

) N )

tvsw « 1% @
—P l ) 7 D)
VSYNC 1st line Last line

tvs

Parameter Symbol Condition MIN. TYP. MAX. Unit
Dot clock cycle time teik 47 ns
Dot clock high level pulse width foLkH 24 ns
Dot clock low level pulse width foLkL 24 ns
Data set-up time tos 30 ns
Data hold time toH 10 ns
HSYNC pulse width tHsw 3 DOTCLK
HSYNC set-up time tHss 20 ns
HSYNC hold time thsH 20 ns
Horizontal period back porch time tHeP 3 DOTCLK
VSYNC pulse width tvsw 1 H
<R> | VSYNC set-up time tvss BPSEL =0 tHsw DOTCLK
<R> | VSYNC hold time tvs BPSEL =1 tHsw DOTCLK
Vertical period back porch time tvep 1 H

Remarks 1. The rise and fall times (tr, tr) of an input signal are 15 ns or less.

2. All timing data is specified at 20 to 80% of Vccio.

3. The DOTCLK number which should be inputted also at the lowest in 1 level period is as follows.
1 horizontal period DOTCLK number > [DOTCLK number of HSYNC "L" in mode] Notel | [DOTCLK number
of horizontal back porch period] Notez , [Pixel display time 240 times x 3] +3 = 726
Notes 1. [DOTCLK number of HSYNC "L" in mode] = 3 multiple (3, 6, 9...)

2. [DOTCLK number of horizontal back porch period] = 3 multiple (3, 6, 9...)

4. The HSYNC number which should be inputted also at the lowest in 1 level period is as follows.
1 frame period HSYNC number > [HSYNC number of VSYNC "L" period mode] + [Vertical back porch period]
+ [Pixel display time 320 line] = 322

5. When use it by IF_SHARE = H in parallel I/lF (PSX = L), use /CS, /RD (E) and /WR (R,/W) in non-active state.
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(c) i80 CPU interface

RS

tass

taHs

tcsss teshe | £

/cs \

tcycs

tceLr, teeuw

S
S

AN

//

AN

AN

« tcycs . tccHR, tccHw |
tbss tbHs
Do to D15 (D7)
(write)
taccs toHs
Do to D15 (D7)
(read)
Vob =2.1t0 2.5V (SFVSEL =1), Vccio=1.65t0 3.3V
Parameter Symbol Condition MIN. TYP. MAX. Unit
Address hold time taHg RS 20 ns
Address set-up time tass RS 0 ns
System cycle time teves Read 400 ns
Write 60 ns
Horizontal writing (INC = 0)
Write 100 ns
Vertical writing (INC = 1)
Control low level pulse width (/WR) tcoLw /WR 25 ns
Control low level pulse width (/RD) tcolr /RD 200 ns
Control high level pulse width (/WR) tcchw /WR 25 ns
Control high level pulse width (/RD) tcerr /RD 80 ns
Data set-up time toss DO to D17 40 ns
Data hold time toHs Do to D17 0 ns
CS set-up time tcsss Cs Vccio 22.55V 35 ns
Vccio <255V 75 ns
CS hold time tcsHs CS 0 ns
/RD access time taccs DO to D17, C. = 100 pF 200 ns
Qutput disable time toHs DO to D17 100 ns

<R> Remarks 1. The rise and fall times (tr, tr) of an input signal are 15 ns or less. It is prescribed by

(tr + tr) < (tcycs—tccLr—tecHRr) or (tr + tr) < (tcycs—tccLw—tccHw) the case where system cycle time is used at high

speed.

2. All timing data is specified at 20 to 80% of Vccio.
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(d) M68 CPU interface

RS
R,/W

tass

taHe

/CS

tcvee

tcvcs

tEWHR, tEWHW

RNANY

//

~.

//

"

AN

/1]

Do to D1s (D7) XJ;
(Write)
taccs tors
Do to D1s (D7)
(Read)
Vop = 2.1 to 2.5 V (SFVSEL = 1), Vccio = 1.65 to 3.3 V (Normal write mode)
Parameter Symbol Condition MIN. TYP. MAX. Unit
Address hold time tane RS 20 ns
Address set-up time tase RS 0 ns
System cycle time teves Read 400 ns
Write (Voo > 2.0 V) 60 ns
Horizontal writing (INC = 0)
Write (Vop > 2.0 V) 100 ns
Vertical writing (INC = 1)
Data set-up time tose DO to D17 40 ns
Data hold time toHe DO to D17 0 ns
CS set-up time tcsss CS Vobio > 2.55 V 40 ns
Vooio < 2.55V 75 ns
CS hold time tcsHe Cs 0 ns
Access time tacce DO to D17, CL = 100 pF 200 ns
Output disable time toHs DO to D17 100 ns
Enable high level pulse width | Read | tewxr E 200 ns
Write | tewnw E 25 ns
Enable low level pulse width | Read | tewir E 80 ns
Write | tewww E 25 ns

Remarks 1. The rise and fall times (tr, tr) of an input signal are 15 ns or less. It is prescribed by

(tr + tr) < (tcyce—tewLr—tEwHR) or (tr + tr) < (tcycs—tewLw—tEwHw) the case where system cycle time is used at high

speed.

2, Alltiming data is specified at 20 to 80% of Vccio.

166

Data Sheet S17583EJ2V0ODS




NEC

4PD161704A

(e) Serial interface (between CPU and zPD161704A)

e tcss >l | tcsH N
tsas tsaH
RS

' tscyc |

R et B R >
3 tsLw e 1 tscvc N

| ¥ 3

sCL : / 1

! 7 tsHW
tr |
 tr
tsps b tspH
Sl
Vop =2.1t02.5V, Vccio=1.65t0 3.3V

Parameter Symbol Condition MIN. TYP. MAX. Unit
Serial clock cycle tscve SCL 66 ns
SCL high level pulse width tsHw SCL 20 ns
SCL low level pulse width tstw SCL 20 ns
Address hold time tsan RS 20 ns
Address set-up time tsas RS 10 ns
Data set-up time tsps Sl 10 ns
Data hold time tspH Sl 20 ns
CS — SCL time taccs /CS 20 ns
toHs /CS 20 ns

Remarks 1. The rise and fall times (tr, tr) of an input signal are 15 ns or less.
2, Alltiming data is specified at 20 to 80% of Vccio.
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(f) Common
Parameter Symbol Condition MIN. Typ, Note! MAX. Unit
Calibration setting time teaLt Note2, frrame = 60 Hz 51.60 Uus
(frame frequency) (frrAMEO) (60) (Hz)
Frame frequency frRAME1 Before calibrate, 35 60 96 Hz
OSCSEL =L (use of internal
oscillation)
Before calibrate, 47 60 67 Hz
OSCSEL = H (use of external
oscillation), R = 24 kQ
feravez | Calibrated "' 40 60 80 Hz
Ta = —40 to +85°C, OSCSEL =L
Calibrated "' 51 60 67 Hz
Ta=-40to +85°C
OSCSEL =H, R =24 kQ
frraves | Calibrated "°'®* 55 60 65 Hz
Ta=25+5°C, OSCSEL =L
Calibrated "°'®* 57 60 63 Hz
Ta=25+5°C
OSCSEL =H, R =24 kQ
Oscillation frequency fosc1 OSCSEL =L — 0.69 1.16 1.86 MHz
foscz OSCSEL = H, R = 24 kQ 0.92 1.16 1.28 MHz
Reset pulse width trRw 10 S
Reset un-reacted pulse width | ter 2 US

Notes 1. TYP. values are reference values when Vobp = 2.3V, Vccio = 2.8V, Voc = 2.8V, Ta = 25°C.
2. The relationship between the frame frequency (frrame) and the calibration setting time is as follows.
teal =1/ (frramE X (320 + 3))
3. Measured at Ta = —40 to +85°C, after calibration at frame frequency = 60 Hz, Ta = 25°C exactly.
4. Measured at £5°C, after calibration at frame frequency = 60 Hz exactly.
<R> 5. Frequency changes by the parasitism capacity to which it is connected with OSCIN pin at the time of external

resistance mode. (R =24 kQ) is obtained as a reference value, in case use it, sufficient evaluation is carried out,
and please determine the resistance to be used. The recommendation resistance value which uses general
module is 36 kQ.

Figure 12-1. /RESET Specification

ter trRw

/RESET \ Z: >
- Note

Display status Normal operation >< Reset Default status

Note Secure recovery time more than 10 us after reset release.
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13. EXAMPLE OF 1 PD161704A AND CPU CONNECTION

Examples of 4 PD161704A and CPU connection are shown below.
In the example below, RS pin control in parallel interface mode is described for the case when the least significant bit of
the address bus is being used.

(1) i80 series format (2) M68 series format
CPU uPD161704A CPU uPD161704A
Vecz . Vccio Vecz . Vccio
/CS /CS /CS /CS
Port or AO RS Port or AO RS
Do to D17 Do to D17 Do to D17 // Do to D17
/RD /RD R,/W R,/W
/WR /WR E E
/RESET /RESET /RESET /RESET
Vss 7]7 Vss Vss 7]7 Vss
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14. REVISION HISTORY

Edition/ Page Description
Date Previous This Type of Location
edition edition revision
1.0 edition/ New From the 4PD161704 preliminary product information 2.7 version
May, ‘05 change product name.
1.1 edition/ p.45 p.45 Added The figure about a back porch is added.
June, ‘05 p.157, 158 p.157, 158 Added Spec. item addition
1.2 edition/ p.107 p.107 Corrected VaH: 0.47 to 1 F are corrected to 0.47 to 1.
June, ‘05 p.133 p.133 Corrected D7 to DO of R44 is corrected to D8 to DO.
p.136 p.136 Corrected "5.8 y-curve Correction Circuit" is corrected to 5.5.
p.150 p.150 Corrected | "5.8 y-curve Correction Circuit" is corrected to 5.5.
PPl — DS p.24 p.24 Added Notes 2 is added.
1.0 edition/ p.118 p.118 Corrected Explanation of R103 is corrected.
September, ‘05 p.120 p.120 Corrected | Explanation of R30 is corrected.
p.137 p.137 Corrected Explanation of R103 is corrected.
p.142 p.142 Corrected Explanation of R30 is corrected.
p.154 p.154 Corrected The MIN. value of the VCOMM output voltage range is corrected.
p.155, 156 p.155, 156 Added Remarks 3 is added.
p.157 p.157 Corrected teves (write, inc = 0) and fcctr are corrected.
p.158 p.158 Corrected tcyes (write, inc = 0) and tewxr are corrected.
p.159 p.159 Corrected tsan and tson are corrected to 10 ns — 20 ns.
p.160 p.160 Added Notes 5 is added.
1.1 edition/ p.65 p.65 Corrected Description is corrected
October, ‘05 p.66 p.66 Corrected, | Add and correct figure of y-curve correction circuit
added
p.82 p.83 Corrected N line inversion in figure is corrected.
p.105 p.106 Corrected Formula on VCOMLM and example of VCOMp-p
p.115t0 121 | p.116to 124 Corrected Test register, DINV to register mode 1, 2, and other
modifications
p.125 p.128 Added DINV bit
All All Corrected Misspelling and so
2.0 edition/ p.18, 92 p.18, 92 Corrected ESK in description
March, ‘06 p.20 p.20 Corrected 3.4 Test or Other Pins
p.26 p.26 Corrected Table 5-3
p.44 p.44 Added Figure 5-24
p.50 p.50 Added VSYNC interface mode
p.93 p.93 Corrected Register number in 6.2 Each Operation
- p.106 Added 7.8.7 VGM Regulator selection output
- p.120 Added 10. POWER SUPPLY INJECTION/INTERCEPTION ORDER
p.122t0 128 | p.122 to 128 Corrected 11.1 Command List (Register mode 1 to 4)
p.134, 141, p.135, 142, Corrected Command description
148 149
p.140, 147 p.141, 148 Added HBPn, VBPn setting method
p.162 p.163 Corrected (a) 16-bit/18-bit RGB interface table and figure
p.163 p.164 Corrected (b) 6-bit RGB interface
p.167 p.168 Corrected Part of notes 5 is corrected
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NOTES FOR CMOS DEVICES

VOLTAGE APPLICATION WAVEFORM AT INPUT PIN

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the
CMOS device stays in the area between Vi (MAX) and Vi (MIN) due to noise, etc., the device may
malfunction. Take care to prevent chattering noise from entering the device when the input level is fixed,
and also in the transition period when the input level passes through the area between Vi. (MAX) and
Vit (MIN).

HANDLING OF UNUSED INPUT PINS

Unconnected CMOS device inputs can be cause of malfunction. If an input pin is unconnected, it is
possible that an internal input level may be generated due to noise, etc., causing malfunction. CMOS
devices behave differently than Bipolar or NMOS devices. Input levels of CMOS devices must be fixed
high or low by using pull-up or pull-down circuitry. Each unused pin should be connected to Voo or GND
via a resistor if there is a possibility that it will be an output pin. All handling related to unused pins must
be judged separately for each device and according to related specifications governing the device.

PRECAUTION AGAINST ESD

A strong electric field, when exposed to a MOS device, can cause destruction of the gate oxide and
ultimately degrade the device operation. Steps must be taken to stop generation of static electricity as
much as possible, and quickly dissipate it when it has occurred. Environmental control must be
adequate. When it is dry, a humidifier should be used. It is recommended to avoid using insulators that
easily build up static electricity. Semiconductor devices must be stored and transported in an anti-static
container, static shielding bag or conductive material. All test and measurement tools including work
benches and floors should be grounded. The operator should be grounded using a wrist strap.
Semiconductor devices must not be touched with bare hands. Similar precautions need to be taken for
PW boards with mounted semiconductor devices.

STATUS BEFORE INITIALIZATION

Power-on does not necessarily define the initial status of a MOS device. Immediately after the power
source is turned ON, devices with reset functions have not yet been initialized. Hence, power-on does
not guarantee output pin levels, 1/O settings or contents of registers. A device is not initialized until the
reset signal is received. A reset operation must be executed immediately after power-on for devices
with reset functions.

POWER ON/OFF SEQUENCE

In the case of a device that uses different power supplies for the internal operation and external
interface, as a rule, switch on the external power supply after switching on the internal power supply.
When switching the power supply off, as a rule, switch off the external power supply and then the
internal power supply. Use of the reverse power on/off sequences may result in the application of an
overvoltage to the internal elements of the device, causing malfunction and degradation of internal
elements due to the passage of an abnormal current.

The correct power on/off sequence must be judged separately for each device and according to related
specifications governing the device.

INPUT OF SIGNAL DURING POWER OFF STATE

Do not input signals or an I/O pull-up power supply while the device is not powered. The current
injection that results from input of such a signal or 1/O pull-up power supply may cause malfunction and
the abnormal current that passes in the device at this time may cause degradation of internal elements.
Input of signals during the power off state must be judged separately for each device and according to
related specifications governing the device.
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e The information in this document is current as of March 2006. The information is subject to change
without notice. For actual design-in, refer to the latest publications of NEC Electronics data sheets or
data books, etc., for the most up-to-date specifications of NEC Electronics products. Not all
products and/or types are available in every country. Please check with an NEC Electronics sales
representative for availability and additional information.

e No part of this document may be copied or reproduced in any form or by any means without the prior
written consent of NEC Electronics. NEC Electronics assumes no responsibility for any errors that may
appear in this document.

e NEC Electronics does not assume any liability for infringement of patents, copyrights or other intellectual
property rights of third parties by or arising from the use of NEC Electronics products listed in this document
or any other liability arising from the use of such products. No license, express, implied or otherwise, is
granted under any patents, copyrights or other intellectual property rights of NEC Electronics or others.

e Descriptions of circuits, software and other related information in this document are provided for illustrative
purposes in semiconductor product operation and application examples. The incorporation of these
circuits, software and information in the design of a customer's equipment shall be done under the full
responsibility of the customer. NEC Electronics assumes no responsibility for any losses incurred by
customers or third parties arising from the use of these circuits, software and information.

e While NEC Electronics endeavors to enhance the quality, reliability and safety of NEC Electronics products,
customers agree and acknowledge that the possibility of defects thereof cannot be eliminated entirely. To
minimize risks of damage to property or injury (including death) to persons arising from defects in NEC
Electronics products, customers must incorporate sufficient safety measures in their design, such as
redundancy, fire-containment and anti-failure features.

e NEC Electronics products are classified into the following three quality grades: "Standard", "Special" and
"Specific".

The "Specific" quality grade applies only to NEC Electronics products developed based on a customer-
designated "quality assurance program" for a specific application. The recommended applications of an NEC

Electronics product depend on its quality grade, as indicated below. Customers must check the quality grade of

each NEC Electronics product before using it in a particular application.

"Standard": Computers, office equipment, communications equipment, test and measurement equipment, audio
and visual equipment, home electronic appliances, machine tools, personal electronic equipment
and industrial robots.

"Special": Transportation equipment (automobiles, trains, ships, etc.), traffic control systems, anti-disaster
systems, anti-crime systems, safety equipment and medical equipment (not specifically designed
for life support).

"Specific": Aircraft, aerospace equipment, submersible repeaters, nuclear reactor control systems, life
support systems and medical equipment for life support, etc.

The quality grade of NEC Electronics products is "Standard" unless otherwise expressly specified in NEC
Electronics data sheets or data books, etc. If customers wish to use NEC Electronics products in applications
not intended by NEC Electronics, they must contact an NEC Electronics sales representative in advance to
determine NEC Electronics' willingness to support a given application.

(Note)

(1) "NEC Electronics" as used in this statement means NEC Electronics Corporation and also includes its
majority-owned subsidiaries.

(2) "NEC Electronics products" means any product developed or manufactured by or for NEC Electronics (as
defined above).
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