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1 GENERAL DESCRIPTION

SSD2128 is an all in one driver that integrated the power circuits, gate driver and source driver into single chip. It
can drive a 16.7M/262k a-TFT panel with resolution of 480 x 272 RGB.

SSD2128 embeds DC-DC Converter and Voltage generator to provide all necessary voltage required by the driver
with minimum external components. A Common Voltage Generation Circuit is included to drive the TFT-display
counter electrode. The driver supports three separated RGB Gamma settings. An Integrated Gamma Control Circuit
is also included that can be adjusted by software commands to provide maximum flexibility and optimal display
quality.

SSD2128 can be operated down to 2.5V (VCI) and provide different power save modes. It is suitable for any
portable battery-driven applications requiring long operation period with compact size.
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2  FEATURES

e 480 x 272 RGB single chip controller driver IC for 16.7M/262k amorphous TFT LCD
RGB color filter arrangement at Gate
e  Power Supply
- VDDIO = 1.6V - 3.3V (I/O Interface)
- VCI=2.5V-3.3V (power supply for internal analog circuit)
e  Output Voltages
- Gate Driver:
=  VGH-GND =6V ~ 18V
=  VGL-GND=-9V ~-15V
=  VGH-VGL < 32Vp-p
- Source Driver:
= Source=AVDD ~ AVDDM
=  Typical Source Output Voltage variation: £30 mV
- VCOMDC drive:
=  VCOMDC from =0V ~ -2.55V
=  VCOMDC in ~10mV resolution steps
e  System Interface
- Serial Peripheral Interface (SPI), 3 wire (9bit), 4 wire and SPID 24 bit interface
e Video interface
- 24-bit RGB interface (DEN, DOTCLK, HSYNC, VSYNC, RR[7:0], BB[7:0], GG[7:0])
- 8-bit serial RGB interface
e  Support low power consumption:
- Low voltage supply
- Low current sleep mode
- Charge sharing function for source
e Internal power supply circuit
- Voltage generator
- DC-DC converter up to +18/-12 or +15/-15 (VGH - VGL < 32V)
- AVpp generator of 2x or 3x of V¢
Support separate RGB gamma control
Support dynamic backlight control
Support IPS Panel
Support DC-VCOM
Support dot / column inversion
Support Charge re-cycling at Source
TFT storage capacitance: Cs on common
Support source and gate scan direction control
Built-in 1k bits Non Volatile Memory
MTP of VCOM and module ID
SHUT actice HIGH / LOW selectable
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3  ORDERING INFORMATION

Table 3-1: Ordering Information

Ordering Part Number

Package Form
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Figure 4-1: Block Diagram
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S DIE PAD FLOOR PLAN
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Die Information:

2Die Size: 23850+ 50 x 700+ 50um (after sawing)”
pum

Die Thickness: 270 £ 25um

Bump Height: 12 uym (Typ.)

Bump Co-planarity: < 2 ym within die

Bump Size 1: 50 x 80 ym? (IO pad, Pad 1-333)

Pad Pitch 1: 70 pm

Bump Size 2: 50 x 100 pm? (Dummy pad, Pad 334-335,

1639-1640)

Pad Pitch 2: 53 pm

Bump Size 3: 17 x 100 pm? (G/S pad, Pad 336-1638)

Pad Pitch 3: 18 um
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* Diagram is not to scale

Figure 5-1 - Die Floor Plan (Bump face up)
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Note: IC material temperature expansion factor is 2.6

Table 5-1: SSD2128 Bump Die Pad Coordinates (Bump Centre)

pm per degree, customer should take into account during panel design.

Pad # |Signal X-pos |Y-pos [Pad # [Signal [X-pos |Y-pos |Pad# Signal X-pos |Y-pos [Pad #|Signal X-pos |Y-pos
1|NC -11620| -344.5 65|VCI -7140| -344.5 129|C21IN -2660| -344.5] 193|CX2N 1820| -344.5
2|NC -11550| -344.5 66|VCI -7070| -344.5 130|C2IN -2590| -344.5] 194|CX2N 1890| -344.5
3|VLCDH -11480| -344.5 67|VCI -7000| -344.5 131|C21IN -2520{ -344.5] 195|CX2N 1960| -344.5
4|VLCDH -11410{ -344.5 68|VCI -6930| -344.5 132|C2IN -2450| -344.5] 196|NC 2030| -344.5
5|VLCDL -11340| -344.5 69|VCI -6860| -344.5 133|C2IN -2380| -344.5| 197|VCI 2100| -344.5
6|{VLCDL -11270| -344.5 70{AVDD -6790| -344.5 134|AVDDM | -2310| -344.5| 198|VCI 2170| -344.5
7|AVSS -11200| -344.5 71|AVDD -6720| -344.5 135|AVDDM | -2240| -344.5| 199|VCI 2240| -344.5
8|AVSS -11130| -344.5 72|AVDD -6650| -344.5 136|]AVDDM | -2170| -344.5| 200|VCI 2310| -344.5
9|AVSS -11060| -344.5 73|AVDD -6580| -344.5 137|AVDDM | -2100| -344.5] 201|VSS 2380| -344.5

10]AVSS -10990| -344.5 74|AVDD -6510| -344.5 138|C22P -2030| -344.5] 202|NC 2450| -344.5
11|VSSRC -10920| -344.5 75|AVDD -6440| -344.5 139|C22P -1960| -344.5] 203|NC 2520| -344.5
12|VSSRC -10850| -344.5 76|AVDD -6370| -344.5 140|C22P -1890| -344.5| 204|NC 2590| -344.5
13|VCIP -10780| -344.5 77|AVDD -6300| -344.5 141|C22P -1820| -344.5] 205|NC 2660| -344.5
14|VCIP -10710| -344.5 78|AVDD -6230| -344.5 142|C22N -1750| -344.5] 206|NC 2730| -344.5
15|TESTA -10640| -344.5 79|AVDD -6160| -344.5 143|C22N -1680| -344.5] 207|NC 2800| -344.5
16|TESTB -10570| -344.5 80|AVDD -6090| -344.5 144|C22N -1610| -344.5] 208|VSS 2870| -344.5
17]VSS -10500| -344.5 81|AVDD -6020| -344.5 145|C22N -1540| -344.5| 209|NC 2940| -344.5
18|NC -10430| -344.5 82|AVDD -5950| -344.5 146|VCIM -1470| -344.5] 210|NC 3010] -344.5
19|NC -10360| -344.5 83|C11P -5880| -344.5 147|VCIM -1400| -344.5] 211|NC 3080| -344.5
20|NC -10290| -344.5 84|C11P -5810| -344.5 148|VCIM -1330| -344.5] 212|NC 3150| -344.5
21|NC -10220| -344.5 85|C11P -5740| -344.5 149|VCIM -1260| -344.5] 213|NC 3220| -344.5
22|NC -10150| -344.5 86[/C11P -5670| -344.5 150{VCHS -1190| -344.5| 214|VSS 3290( -344.5
23|NC -10080| -344.5 87|CI1IN -5600| -344.5 151|VCHS -1120| -344.5| 215|VSS 3360] -344.5
24|VGL -10010| -344.5 88|CIIN -5530| -344.5 152|VCHS -1050| -344.5] 216|VSS 3430( -344.5
25|VGL -9940| -344.5 89|CIIN -5460| -344.5 153|VCHS -980| -344.5| 217|VSS 3500] -344.5
26|VGL -9870| -344.5 90[C1IN -5390| -344.5 154|VCOMDC| -910| -344.5| 218|NC 3570| -344.5
27|VGL -9800| -344.5 91|VCHS -5320| -344.5 155|VCOMDC| -840| -344.5| 219|NC 3640( -344.5
28|C3P -9730| -344.5 92|VCHS -5250| -344.5 156)VCOMDC| -770| -344.5| 220(DRV 3710| -344.5
29|C3P -9660| -344.5 93|VCHS -5180| -344.5 157|VCOMDC| -700[ -344.5] 221|DRV 3780] -344.5
30|C3P -9590| -344.5 94|VCHS -5110] -344.5 158|VCOMDC| -630| -344.5| 222|DRV 3850| -344.5
31|C3P -9520| -344.5 95|VCHS -5040| -344.5 159|VCOMDC| -560| -344.5| 223|VCORE 3920( -344.5
32|C3P -9450| -344.5 96|VCHS -4970| -344.5 160]VCOMDC| -490| -344.5| 224|VCORE 3990( -344.5
33|C3P -9380| -344.5 97|VCHS -4900| -344.5 161|VCOMDC| -420| -344.5| 225|VCORE 4060| -344.5
34|C3N -9310| -344.5 98| VCHS -4830| -344.5 162|CX1P -350| -344.5| 226|VCORE 4130| -344.5
35|C3N -9240| -344.5 99|VCHS -4760| -344.5 163|CX1P -280| -344.5| 227|VREGC 4200| -344.5
36|C3N -9170| -344.5| 100|C12P -4690| -344.5 164|CX1P -210| -344.5| 228|VREGC 4270| -344.5
37|C3N -9100| -344.5] 101|C12P -4620| -344.5 165|CX1P -140| -344.5| 229|VREGC 4340| -344.5
38|C3N -9030| -344.5| 102|C12P -4550| -344.5 166|CX1P -70| -344.5| 230|VREGC 4410| -344.5
39|VGH -8960| -344.5| 103|C12P -4480| -344.5 167|CX1P 0| -344.5] 231]|AVSS 4480| -344.5
40|VGH -8890| -344.5| 104|C12P -4410| -344.5 168|CXIN 70| -344.5] 232|AVSS 4550| -344.5
41|VGH -8820| -344.5| 105|C12P -4340| -344.5 169|CXIN 140| -344.5] 233|AVSS 4620| -344.5
42|VGH -8750| -344.5| 106|CI12N -4270| -344.5 170|CXIN 210| -344.5] 234|VDDIO 4690| -344.5
43|VGH -8680| -344.5| 107|CI12N -4200| -344.5 171|CXIN 280| -344.5| 235|VDDIO 4760| -344.5
44|C2P -8610| -344.5| 108|CI2N -4130| -344.5 172|CXIN 350| -344.5] 236|/VDDIO 4830| -344.5
45|C2Pp -8540| -344.5| 109|CI12N -4060| -344.5 173|CXIN 420| -344.5| 237|DISP 4900| -344.5
46|C2P -8470| -344.5| 110|CI12N -3990| -344.5 174|CX2P 490| -344.5| 238|B7 4970| -344.5
47|C2P -8400| -344.5| 111|CI2N -3920| -344.5 175|CX2P 560| -344.5| 239|B6 5040( -344.5
48|C2N -8330| -344.5| 112|VCI -3850| -344.5 176|CX2P 630| -344.5] 240|B5 5110] -344.5
49|C2N -8260| -344.5| 113|VCI -3780| -344.5 177|CX2P 700| -344.5| 241|B4 5180] -344.5
50{C2N -8190| -344.5| 114|VCI -3710| -344.5 178|CX2P 770 -344.5| 242|B3 5250( -344.5
S51|C2N -8120| -344.5| 115|VCI -3640| -344.5 179|CX2P 840| -344.5| 243|B2 5320] -344.5
52|CIP -8050| -344.5| 116|VCI -3570| -344.5 180|CX2P 910| -344.5] 244(B1 5390( -344.5
53|CIP -7980| -344.5| 117|VCI -3500| -344.5 181|CX2P 980| -344.5| 245|B0 5460( -344.5
54|C1P -7910| -344.5| 118|VCI -3430| -344.5 182|CX2P 1050| -344.5| 246|VSS 5530] -344.5
55|CIP -7840| -344.5| 119|VCI -3360| -344.5 183|CX2P 1120] -344.5| 247|G7 5600] -344.5
56|CIN -7770| -344.5| 120|VCI -3290| -344.5 184|CX2P 1190| -344.5| 248|G6 5670] -344.5
57|CIN -7700| -344.5| 121|VCI -3220| -344.5 185|CX2N 1260| -344.5| 249|GS 5740] -344.5
58|CIN -7630| -344.5| 122|C21P -3150| -344.5 186|CX2N 1330| -344.5| 250({G4 5810( -344.5
59|CIN -7560| -344.5| 123|C21P -3080| -344.5 187|CX2N 1400| -344.5| 251|G3 5880[ -344.5
60|VCI -7490| -344.5| 124|C21P -3010| -344.5 188|CX2N 1470 -344.5| 252|G2 5950( -344.5
61|VCI -7420| -344.5| 125|C21P -2940| -344.5 189|CX2N 1540| -344.5| 253|Gl 6020( -344.5
62|VCI -7350| -344.5| 126|C21P -2870| -344.5 190|CX2N 1610| -344.5| 254|G0 6090| -344.5
63|VCI -7280| -344.5| 127|C21P -2800| -344.5 191|CX2N 1680| -344.5| 255|VSS 6160] -344.5
64|VCI -7210] -344.5] 128|C2IN -2730| -344.5 192|CX2N 1750| -344.5] 256|R7 6230] -344.5
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Pad # |Signal X-pos |Y-pos |Pad # |Signal |X-pos |Y-pos |Pad # Signal X-pos |Y-pos |Pad #|Signal X-pos |Y-pos
257|R6 6300{ -344.5| 321|Dummy 10780| -344.5 385|G<99> 10836| 236.5| 449|G<227> 9684| 236.5
258|R5 6370{ -344.5| 322|Dummy 10850| -344.5 386|G<101> | 10818 111.5] 450{G<229> 9666| 111.5
259|R4 6440| -344.5| 323 |Dummy 10920| -344.5 387|G<103> | 10800 236.5] 451|G<231> 9648| 236.5
260(R3 6510] -344.5| 324|Dummy 10990| -344.5 388|G<105> [ 10782 111.5] 452|G<233> 9630 111.5
261|R2 6580| -344.5| 325|Dummy 11060| -344.5 389|G<107> | 10764| 236.5] 453|G<235> 9612| 236.5
262|R1 6650| -344.5| 326/Dummy 11130] -344.5 390|G<109> [ 10746 111.5] 454|G<237> 9594| 111.5
263|R0O 6720| -344.5| 327|Dummy 11200| -344.5 391|G<111> |[10728| 236.5] 455|G<239> 9576| 236.5
264|VSS 6790| -344.5| 328 |Dummy 11270| -344.5 392|G<113> [ 10710 111.5] 456|G<241> 9558| 111.5
265|DOTCLK 6860| -344.5| 329(Dummy 11340] -344.5 393|G<115> [ 10692| 236.5] 457|G<243> 9540| 236.5
266|DOTCLK 6930| -344.5| 330(Dummy 11410| -344.5 394|G<117> [ 10674 111.5] 458|G<245> 9522| 111.5
267|VDDIO 7000| -344.5| 331|Dummy 11480| -344.5 395|G<119> | 10656] 236.5] 459|G<247> 9504| 236.5
268 HSYNC 7070{ -344.5| 332|Dummy 11550] -344.5 396|G<121> | 10638 111.5] 460{G<249> 9486| 111.5
269|VSS 7140| -344.5| 333|Dummy 11620| -344.5 397|G<123> [ 10620 236.5| 461|G<251> 9468| 236.5
270{VSYNC 7210| -344.5| 334|Dummy | 11821.5] 111.5 398|G<125> | 10602 111.5] 462|G<253> 9450 111.5
271|VDDIO 7280| -344.5| 335|Dummy | 11768.5| 236.5 399|G<127> | 10584| 236.5] 463|G<255> 9432| 236.5
272|DEN 7350| -344.5| 336|G<I> 11718 111.5 400|G<129> | 10566| 111.5| 464|G<257> 9414| 111.5
273|VSS 7420| -344.5| 337|G<3> 11700 236.5 401|G<131> | 10548 236.5| 465|/G<259> 9396| 236.5
274|SDC 7490| -344.5| 338|G<5> 11682 111.5 402|G<133> | 10530| 111.5] 466|G<261> 9378| 111.5
275|SDI 7560| -344.5| 339|G<7> 11664 236.5 403|G<135> | 10512 236.5| 467|G<263> 9360 236.5
276|SCK 7630| -344.5| 340{G<9> 11646 111.5 404|G<137> |10494| 111.5| 468|G<265> 9342| 111.5
277|CSB 7700( -344.5| 341|G<II> 11628| 236.5 405|G<139> | 10476 236.5| 469|G<267> 9324| 236.5
278|SDO 7770( -344.5| 342|G<13> 11610[ 111.5 406|G<141> | 10458 111.5| 470|G<269> 9306 111.5
279|VDDIO 7840( -344.5| 343|G<15> 11592 236.5 407|G<143> | 10440 236.5| 471|G<271> 9288| 236.5
280|GPI3 7910] -344.5| 344|G<17> 11574 111.5 408|G<145> | 10422 111.5| 472|G<273> 9270 111.5
281|GPI2 7980| -344.5| 345|G<19> 11556] 236.5 409|G<147> | 10404| 236.5| 473|G<275> 9252| 236.5
282|GPI1 8050] -344.5| 346|G<21> 11538 111.5 410{G<149> |[10386| 111.5| 474|G<277> 9234| 111.5
283|GPIO 8120] -344.5| 347|G<23> 11520 236.5 411|G<151> | 10368 236.5| 475|/G<279> 9216 236.5
284|STYPE1 8190| -344.5] 348|G<25> 11502 111.5 412|G<153> |10350| 111.5| 476|G<281> 9198| 111.5
285|STYPEQ 8260] -344.5| 349|G<27> 11484 236.5 413|G<155> |10332| 236.5| 477|G<283> 9180 236.5
286|CM 8330] -344.5| 350|G<29> 11466] 111.5 414|G<157> | 10314| 111.5] 478|G<285> 9162| 111.5
287|RESB 8400| -344.5] 351|G<31> 11448| 236.5 415|G<159> | 10296| 236.5| 479|G<287> 9144| 236.5
288|SPID 8470] -344.5| 352|G<33> 11430| 111.5 416|G<161> |10278| 111.5| 480|G<289> 9126 111.5
289|REV 8540| -344.5] 353|G<35> 11412 236.5 417|G<163> | 10260 236.5| 481|G<291> 9108| 236.5
290|BGR 8610] -344.5| 354|G<37> 11394 111.5 418|G<165> |10242| 111.5| 482|G<293> 9090 111.5
291|TB 8680| -344.5| 355|G<39> 11376] 236.5 419|G<167> |10224| 236.5| 483|G<295> 9072| 236.5
292|LRX 8750] -344.5] 356|G<41> 11358 111.5 420|G<169> [10206| 111.5| 484|G<297> 9054| 111.5
293|SHUT 8820| -344.5| 357|G<43> 11340| 236.5 421|G<171> | 10188| 236.5| 485|/G<299> 9036| 236.5
294|GAMAS 8890| -344.5| 358|G<45> 11322 111.5 422|G<173> |10170| 111.5| 486|G<301> 9018| 111.5
295|NC 8960| -344.5| 359|G<47> 11304| 236.5 423|G<175> | 10152 236.5| 487/G<303> 9000| 236.5
296|SRGB 9030| -344.5| 360|G<49> 11286 111.5 424|G<177> |10134| 111.5| 488|G<305> 8982 111.5
297|DENMODE 9100| -344.5| 361|G<51> 11268| 236.5 425|G<179> | 10116 236.5| 489|G<307> 8964 236.5
298|X400 9170| -344.5| 362|G<53> 11250| 111.5 426|G<181> | 10098| 111.5| 490|G<309> 8946 111.5
299|VDDIO 9240| -344.5| 363|G<55> 11232 236.5 427|G<183> | 10080 236.5| 491|G<311> 8928| 236.5
300|{VSS 9310{ -344.5| 364|G<57> 11214| 111.5 428|G<185> |10062| 111.5| 492|G<313> 8910[ 111.5
301|VSS 9380| -344.5| 365|G<59> 11196 236.5 429|G<187> |10044| 236.5| 493|G<315> 8892| 236.5
302|VSS 9450( -344.5| 366|G<61> 11178 111.5 430|G<189> |10026| 111.5| 494|G<317> 8874 111.5
303|VSS 9520( -344.5| 367|G<63> 11160 236.5 431|G<191> | 10008| 236.5| 495/G<319> 8856] 236.5
304|VPP 9590| -344.5| 368|G<65> 11142 111.5 432|G<193> 9990 111.5] 496|G<321> 8838 111.5
305|VPP 9660| -344.5| 369|G<67> 11124 236.5 433|G<195> 9972 236.5| 497|G<323> 8820[ 236.5
306/ VPP 9730( -344.5| 370|G<69> 11106| 111.5 434|G<197> 9954| 111.5| 498|G<325> 8802 111.5
307|VPP 9800| -344.5| 371|G<71> 11088] 236.5 435|G<199> 9936] 236.5| 499|G<327> 8784| 236.5
308|NC 9870| -344.5| 372|G<73> 11070| 111.5 436|G<201> 9918 111.5| 500|G<329> 8766 111.5
309|NC 9940| -344.5| 373|G<75> 11052 236.5 437|G<203> 9900 236.5| 501|G<331> 8748| 236.5
310|NC 10010| -344.5| 374|G<77> 11034 111.5 438|G<205> 9882 111.5| 502|G<333> 8730[ 111.5
311|NC 10080| -344.5| 375|G<79> 11016 236.5 439|G<207> 9864 236.5| 503|G<335> 8712 236.5
312|NC 10150] -344.5| 376|G<81> 10998] 111.5 440|G<209> 9846 111.5| 504|G<337> 8694 111.5
313|NC 10220| -344.5| 377|G<83> 10980 236.5 441|G=<211> 9828| 236.5| 505|G<339> 8676 236.5
314|NC 10290| -344.5| 378|G<85> 10962 111.5 442|G<213> 9810] 111.5] 506|/G<341> 8658 111.5
315|NC 10360| -344.5| 379|G<87> 10944| 236.5 443|G<215> 9792 236.5| 507|G<343> 8640 236.5
316|NC 10430| -344.5| 380|G<89> 10926 111.5 444|G<217> 9774 111.5| 508|G<345> 8622 111.5
317|NC 10500| -344.5| 381|G<91> 10908| 236.5 445|G<219> 9756| 236.5| 509|G<347> 8604 236.5
318|NC 10570| -344.5| 382|G<93> 10890 111.5 446|G<221> 9738 111.5| 510|G<349> 8586 111.5
319|NC 10640| -344.5| 383|G<95> 10872 236.5 447|G<223> 9720 236.5| 511|G<351> 8568| 236.5
320|NC 10710] -344.5] 384|G<97> 10854] 111.5 448|G<225> 9702 111.5] 512|G<353> 8550 111.5
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Pad # |Signal X-pos |Y-pos |Pad# |Signal |X-pos |Y-pos [Pad# Signal X-pos |Y-pos |Pad #|Signal X-pos |Y-pos
513|G<355> 8532 236.5| 578|G<485> 7362 111.5 643|G<615> 6192 236.5| 708|G<745> 5022 111.5
514|G<357> 8514 111.5| 579|G<487> 7344 236.5 644|G<617> 6174| 111.5| 709|G<747> 5004 236.5
515|G<359> 8496| 236.5| 580|G<489> 7326 111.5 645|G<619> 6156 236.5| 710/G<749> 4986 111.5
516/G<361> 8478 111.5| 581|G<491> 7308] 236.5 646|G<621> 6138 111.5| 711{G<751> 4968| 236.5
517|G<363> 8460| 236.5| 582|G<493> 7290 111.5 647|G<623> 6120] 236.5| 712|G<753> 4950 111.5
518|G<365> 8442| 111.5| 583|G<495> 7272 236.5 648|G<625> 6102] 111.5] 713|G<755> 4932| 236.5
519|G<367> 8424| 236.5| 584|G<497> 7254 111.5 649(G<627> 6084| 236.5| 714|G<757> 4914| 1115
520{G<369> 8406 111.5| 585|G<499> 7236] 236.5 650{G<629> 6066 111.5| 715/G<759> 4896| 236.5
521|G<371> 8388| 236.5| 586|G<501> 7218 111.5 651|G<631> 6048 236.5| 716/G<761> 4878 111.5
522|G<373> 8370[ 111.5] 587|G<503> 7200 236.5 652|G<633> 6030[ 111.5| 717|G<763> 4860 236.5
523|G<375> 8352 236.5| 588|G<505> 7182 111.5 653|G<635> 6012 236.5| 718|G<765> 4842 111.5
524|G<377> 8334 111.5| 589|G<507> 7164 236.5 654|G<637> 5994 111.5| 719|G<767> 4824| 236.5
525|G<379> 8316 236.5| 590|G<509> 7146] 111.5 655|G<639> 5976] 236.5| 720{G<769> 4806 111.5
526|G<381> 8298 111.5| 591|G<511> 7128] 236.5 656|G<641> 5958 111.5| 721|G<771> 4788| 236.5
527|G<383> 8280 236.5| 592|G<513> 7110{ 1115 657|G<643> 5940 236.5| 722|G<773> 4770{ 111.5
528|G<385> 8262 111.5| 593|G<515> 7092 236.5 658|G<645> 5922| 111.5| 723|G<775> 4752 236.5
529|G<387> 8244| 236.5| 594|G<517> 7074 111.5 659|G<647> 5904| 236.5| 724|G<777> 4734 111.5
530{G<389> 8226 111.5] 595|G<519> 7056] 236.5 660/G<649> 5886 111.5| 725|G<779> 4716 236.5
531|G<391> 8208] 236.5| 596|G<521> 7038 111.5 661[G<651> 5868| 236.5| 726|G<781> 4698 111.5
532|G<393> 8190| 111.5] 597|G<523> 7020 236.5 662|G<653> 5850 [111.5| 727|G<783> 4680 236.5
533|G<395> 8172 236.5| 598|G<525> 7002 111.5 663|G<655> 5832 236.5| 728|G<785> 4662| 111.5
534|G<397> 8154 111.5| 599|G<527> 6984| 236.5 664|G<657> 5814 111.5| 729|G<787> 4644 236.5
535|G<399> 8136 236.5| 600{G<529> 6966 111.5 665]|G<659> 5796 236.5| 730{G<789> 4626 111.5
536|G<401> 8118 111.5| 601|G<531> 6948| 236.5 666|G<661> 5778 111.5| 731|G<791> 4608| 236.5
537|G<403> 8100 236.5| 602|G<533> 6930[ 111.5 667|G<663> 5760 236.5| 732{G<793> 4590 111.5
538|G<405> 8082 111.5] 603|G<535> 6912] 236.5 668|G<665> 5742 111.5| 733|G<795> 4572 236.5
539|G<407> 8064 236.5| 604|G<537> 6894| 111.5 669|G<667> 5724| 236.5| 734|G<797> 4554 111.5
540|G<409> 8046 111.5| 605|G<539> 6876] 236.5 670{G<669> 5706 111.5| 735[G<799> 4536] 236.5
541|G<411> 8028| 236.5| 606|G<541> 6858 111.5 671|G<671> 5688 236.5| 736/G<801> 4518 111.5
542|G<413> 8010] 111.5] 607|G<543> 6840[ 236.5 672|G<673> 5670 111.5] 737/G<803> 4500 236.5
543|G<415> 7992 236.5| 608|G<545> 6822 111.5 673|G<675> 5652 236.5| 738|G<805> 4482| 111.5
544|G<417> 7974 111.5| 609|G<547> 6804 236.5 674|G<677> 5634 111.5| 739|G<807> 4464| 236.5
545|G<419> 7956| 236.5| 610|G<549> 6786 111.5 675|G<679> 5616 236.5| 740{G<809> 4446| 111.5
546|G<421> 7938 111.5| 611|G<551> 6768| 236.5 676|/G<681> 5598 111.5| 741|G<811> 4428| 236.5
547|G<423> 7920 236.5| 612|G<553> 6750[ 111.5 677|G<683> 5580 236.5| 742|G<813> 4410{ 111.5
548|G<425> 7902 111.5] 613|G<555> 6732 236.5 678|G<685> 5562 111.5| 743|G<815> 4392| 236.5
549|G<427> 7884| 236.5| 614|G<557> 6714 111.5 679|G<687> 5544| 236.5| 744|Dummy 4374] 1115
550|G<429> 7866| 111.5| 615|/G<559> 6696| 236.5 680/G<689> 5526 111.5| 745|Dummy 4356| 236.5
551|G<431> 7848| 236.5| 616|G<561> 6678 111.5 681[G<691> 5508] 236.5| 746/Dummy 4338 111.5
552|G<433> 7830] 111.5] 617|G<563> 6660 236.5 682(G<693> 5490 [111.5] 747|S<479> 4320 236.5
553|G<435> 7812 236.5| 618|G<565> 6642 111.5 683|G<695> 5472 236.5| 748|S<478> 4302| 111.5
554|G<437> 7794 111.5| 619|G<567> 6624 236.5 684|G<697> 5454 111.5| 749|S<477> 4284 236.5
555|G<439> 7776 236.5| 620{G<569> 6606 111.5 685|G<699> 5436] 236.5| 750[S<476> 4266 111.5
556|G<441> 7758 111.5| 621|G<571> 6588 236.5 686/G<701> 5418 111.5| 751|S<475> 4248| 236.5
557|G<443> 7740 236.5| 622|G<573> 6570 111.5 687|G<703> 5400 236.5| 752|S<474> 4230| 111.5
558|G<445> 7722 111.5| 623|G<575> 6552 236.5 688|G<705> 5382 111.5] 753|S<473> 4212 236.5
559|G<447> 7704 236.5| 624|G<577> 6534 1115 689|G<707> 5364 236.5| 754|S<472> 4194 111.5
560|G<449> 7686 111.5| 625|G<579> 6516] 236.5 690{G<709> 5346] 111.5| 755|S<471> 4176 236.5
561|G<451> 7668 236.5| 626|G<581> 6498 111.5 691|G<711> 5328| 236.5| 756|S<470> 4158 111.5
562|G<453> 7650 111.5] 627|G<583> 6480[ 236.5 692|G<713> 5310] 111.5] 757|S<469> 4140 236.5
563|G<455> 7632 236.5| 628|G<585> 6462 111.5 693|G<715> 5292| 236.5| 758|S<468> 4122 111.5
564|G<457> 7614 111.5| 629|G<587> 6444| 236.5 694|G<717> 5274 111.5| 759|S<467> 4104 236.5
565|G<459> 7596] 236.5| 630{G<589> 6426] 111.5 695|G<719> 5256] 236.5| 760[S<466> 4086 111.5
566|G<461> 7578 111.5] 631|G<591> 6408| 236.5 696|G<721> 5238 111.5] 761|S<465> 4068| 236.5
567|G<463> 7560 236.5| 632|G<593> 6390 111.5 697|G<723> 5220] 236.5| 762|S<464> 4050 111.5
568|G<465> 7542 111.5] 633|G<595> 6372 236.5 698|G<725> 5202 111.5] 763|S<463> 4032| 236.5
569|G<467> 7524| 236.5| 634|G<597> 6354 111.5 699|G<727> 5184 236.5| 764|S<462> 4014 111.5
570|G<469> 7506 111.5] 635|G<599> 6336] 236.5 700{G<729> 5166 111.5] 765|S<461> 3996] 236.5
571|G<471> 7488| 236.5| 636|G<601> 6318 111.5 701|G<731> 5148| 236.5| 766|S<460> 3978 111.5
572|G<473> 7470] 111.5| 637|G<603> 6300 236.5 702|G<733> 5130[ 111.5] 767|S<459> 3960] 236.5
573|G<475> 7452 236.5| 638|G<605> 6282 111.5 703|G<735> S112] 236.5| 768|S<458> 3942 111.5
574|G<477> 7434 111.5| 639|G<607> 6264 236.5 704|G<737> 5094 111.5] 769|S<457> 3924 236.5
575|G<479> 7416 236.5| 640|G<609> 6246] 111.5 705|G<739> 5076] 236.5| 770[S<456> 3906 111.5
576|G<481> 7398 111.5| 641|G<611> 6228] 236.5 706|G<741> 5058 111.5] 771|S<455> 3888 236.5
577|G<483> 7380] 236.5| 642|G<613> 6210 111.5 707|G<743> 5040] 236.5| 772|S<454> 3870 111.5

SSD2128 | Rev0.10 | P13/72 | Oct 2009 Solomon Systech




Pad # |Signal X-pos |Y-pos |Pad# |Signal |X-pos |Y-pos [Pad# Signal X-pos |Y-pos |Pad #|Signal X-pos |Y-pos
773|S<453> 3852 236.5| 838|S<388> 2682| 111.5 903[S<323> 1512 236.5| 968|S<258> 342| 1115
774(S<452> 3834 111.5| 839|S<387> 2664| 236.5 904[S<322> 1494| 111.5] 969(S<257> 324| 236.5
775(S<451> 3816 236.5| 840[S<386> 2646| 111.5 905[S<321> 1476| 236.5| 970|S<256> 306| 111.5
776|S<450> 3798 111.5| 841|S<385> 2628| 236.5 906[S<320> 1458 111.5] 971|S<255> 288| 236.5
777|S<449> 3780 236.5| 842|S<384> 2610| 111.5 907[S<319> 1440| 236.5| 972|S<254> 270| 111.5
778(S<448> 3762 111.5| 843|S<383> 2592| 236.5 908[S<318> 1422| 111.5] 973|S<253> 252| 236.5
779(S<447> 3744 236.5| 844|S<382> 2574| 111.5 909(S<317> 1404| 236.5| 974[S<252> 234| 1115
780(S<446> 3726 111.5| 845|S<381> 2556 236.5 910[{S<316> 1386] 111.5] 975|S<251> 216 236.5
781(S<445> 3708 236.5| 846[S<380> 2538| 111.5 911[{S<315> 1368 236.5| 976[S<250> 198] 111.5
782(S<444> 3690[ 111.5| 847|S<379> 2520 236.5 912[S<314> 1350{ 111.5| 977|S<249> 180 236.5
783|S<443> 3672 236.5| 848|S<378> 2502| 111.5 913[S<313> 1332] 236.5| 978|S<248> 162| 111.5
784(S<442> 3654 111.5| 849|S<377> 2484| 236.5 914[S<312> 1314| 111.5| 979(S<247> 144 236.5
785(S<441> 3636 236.5| 850{S<376> 2466| 111.5 915[S<311> 1296| 236.5| 980|S<246> 126| 111.5
786|S<440> 3618 111.5| 851|S<375> 2448| 236.5 916[S<310> 1278] 111.5] 981|S<245> 108 236.5
787(S<439> 3600[ 236.5| 852|S<374> 2430| 111.5 917[S<309> 1260{ 236.5| 982[S<244> 90| 111.5
788(S<438> 3582 111.5| 853|S<373> 2412 236.5 918[S<308> 1242] 111.5] 983|S<243> 72| 236.5
789(S<437> 3564 236.5| 854|S<372> 2394| 111.5 919[S<307> 1224| 236.5| 984[S<242> 54| 111.5
790{S<436> 3546 111.5| 855|S<371> 2376| 236.5 920[{S<306> 1206) 111.5] 985|S<241> 36| 236.5
791(S<435> 3528] 236.5| 856(S<370> 2358| 111.5 921[S<305> 1188 236.5| 986|S<240> 18] 111.5
792|S<434> 3510{ 111.5| 857|S<369> 2340 236.5 922(S<304> 1170{ 111.5| 987|Dummy 0] 236.5
793|S<433> 3492 236.5| 858|S<368> 2322| 1115 923[S<303> 1152] 236.5| 988|S<239> -18] 111.5
794(S<432> 3474 111.5| 859|S<367> 2304| 236.5 924[S<302> 1134] 111.5] 989(S<238> -36] 236.5
795(S<431> 3456] 236.5| 860[S<366> 2286 111.5 925[S<301> 1116 236.5| 990(S<237> -54] 1115
796(S<430> 3438 111.5| 861|S<365> 2268| 236.5 926[S<300> 1098] 111.5] 991|S<236> -72| 236.5
797(S<429> 3420 236.5| 862|S<364> 2250| 111.5 927[S<299> 1080 236.5| 992[S<235> -90| 111.5
798(S<428> 3402 111.5| 863|S<363> 2232| 236.5 928(S<298> 1062| 111.5] 993|S<234> -108] 236.5
799(S<427> 3384 236.5| 864|S<362> 2214 111.5 929[S<297> 1044| 236.5| 994|S<233> -126] 111.5
800(S<426> 3366 111.5| 865[S<361> 2196| 236.5 930[S<296> 1026 111.5] 995[S<232> -144| 236.5
801[S<425> 3348] 236.5| 866[S<360> 2178| 111.5 931[S<295> 1008] 236.5| 996|S<231> -162| 111.5
802(S<424> 3330[ 111.5| 867|S<359> 2160| 236.5 932[S<294> 990| 111.5] 997|S<230> -180| 236.5
803|S<423> 3312 236.5| 868|S<358> 2142| 111.5 933[S<293> 972| 236.5| 998|S<229> -198] 111.5
804[S<422> 3294 111.5| 869|S<357> 2124| 236.5 934[S<292> 954| 111.5] 999[S<228> -216] 236.5
805(S<421> 3276 236.5| 870[{S<356> 2106| 111.5 935[S<291> 936| 236.5| 1000{S<227> -234| 111.5
806(S<420> 3258 111.5| 871|S<355> 2088| 236.5 936[S<290> 918| 111.5] 1001[S<226> -252| 236.5
807(S<419> 3240 236.5| 872|S<354> 2070| 111.5 937[S<289> 900 236.5| 1002[S<225> -270| 111.5
808(S<418> 3222 111.5] 873|S<353> 2052| 236.5 938[S<288> 882 111.5] 1003|S<224> -288| 236.5
809(S<417> 3204 236.5| 874|S<352> 2034| 111.5 939[S<287> 864| 236.5| 1004|S<223> -306| 111.5
810({S<416> 3186| 111.5] 875|S<351> 2016 236.5 940[S<286> 846| 111.5| 1005|S<222> -324] 236.5
811[S<415> 3168 236.5| 876|/S<350> 1998| 111.5 941[S<285> 828| 236.5| 1006|S<221> -342| 1115
812(S<414> 3150[ 111.5] 877|S<349> 1980| 236.5 942(S<284> 810[ [I111.5] 1007|S<220> -360| 236.5
813|S<413> 3132 236.5| 878|S<348> 1962| 111.5 943[S<283> 792| 236.5| 1008[S<219> -378] 111.5
814(S<412> 3114| 111.5] 879|S<347> 1944| 236.5 944[S<282> 774 111.5] 1009|S<218> -396| 236.5
815[S<411> 3096] 236.5| 880[S<346> 1926| 111.5 945[S<281> 756 236.5| 1010[{S<217> -414] 1115
816(S<410> 3078 111.5| 881|S<345> 1908| 236.5 946[S<280> 738| 111.5] 1011{S<216> -432| 236.5
817(S<409> 3060[ 236.5| 882|S<344> 1890| 111.5 947(S<279> 720{ 236.5| 1012|S<215> -450| 111.5
818(S<408> 3042 111.5| 883|S<343> 1872 236.5 948(S<278> 702| 111.5] 1013[S<214> -468| 236.5
819(S<407> 3024 236.5| 884|S<342> 1854] 111.5 949(S<277> 684 236.5| 1014[S<213> -486| 111.5
820(S<406> 3006[ 111.5| 885[S<341> 1836 236.5 950[S<276> 666| 111.5] 1015[S<212> -504| 236.5
821[S<405> 2988| 236.5| 886|S<340> 1818] 111.5 951[S<275> 648| 236.5| 1016[S<211> -522| 111.5
822(S<404> 2970] 111.5] 887|S<339> 1800| 236.5 952[S<274> 630| 111.5] 1017|S<210> -540| 236.5
823[S<403> 2952| 236.5| 888|S<338> 1782 111.5 953[S<273> 612| 236.5| 1018]S<209> -558] 111.5
824(S<402> 2934| 111.5] 889|S<337> 1764| 236.5 954[S<272> 594| 111.5] 1019|S<208> -576] 236.5
825[S<401> 2916 236.5] 890|S<336> 1746] 111.5 955[S<271> 576] 236.5| 1020|S<207> -594| 111.5
826(S<400> 2898| 111.5] 891|S<335> 1728 236.5 956[S<270> 558 111.5] 1021|S<206> -612| 236.5
827|S<399> 2880 236.5| 892|S<334> 1710] 111.5 957[S<269> 540] 236.5| 1022|S<205> -630| 111.5
828(S<398> 2862| 111.5] 893|S<333> 1692 236.5 958[S<268> 522| 111.5] 1023|S<204> -648| 236.5
829(S<397> 2844| 236.5| 894|S<332> 1674 111.5 959[S<267> 504| 236.5| 1024|S<203> -666| 111.5
830{S<396> 2826| 111.5] 895|S<331> 1656| 236.5 960[S<266> 486| 111.5| 1025|S<202> -684| 236.5
831[S<395> 2808| 236.5| 896|S<330> 1638 111.5 961[S<265> 468| 236.5| 1026|S<201> -702| 111.5
832(S<394> 2790| 111.5] 897|S<329> 1620| 236.5 962[S<264> 450| 111.5] 1027|S<200> -720| 236.5
833[S<393> 2772| 236.5] 898|S<328> 1602| 111.5 963[S<263> 432| 236.5| 1028]|S<199> -738] 111.5
834[S<392> 2754] 111.5] 899|S<327> 1584 236.5 964[S<262> 414| 111.5] 1029|S<198> -756| 236.5
835[S<391> 2736| 236.5] 900|S<326> 1566| 111.5 965[S<261> 396 236.5| 1030{S<197> -774] 1115
836(S<390> 2718| 111.5] 901|S<325> 1548 236.5 966[S<260> 378 111.5] 1031[S<196> -792| 236.5
837|S<389> 2700] 236.5] 902]|S<324> 1530] 111.5 967|S<259> 360] 236.5] 1032]S<195> -810] 111.5
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Pad # |Signal X-pos |Y-pos |Pad# |Signal |X-pos |Y-pos [Pad# Signal X-pos |Y-pos |Pad #|Signal X-pos |Y-pos
1033|S<194> -828| 236.5| 1098|S<129> -1998| 111.5 1163|S<64> -3168| 236.5| 1228|Dummy -4338| 111.5
1034|S<193> -846| 111.5] 1099|S<128> -2016| 236.5 1164[S<63> -3186| 111.5| 1229|Dummy -4356| 236.5
1035]|S<192> -864| 236.5| 1100[S<127> -2034| 111.5 1165S<62> -3204| 236.5| 1230{Dummy -4374| 111.5
1036|S<191> -882| 111.5] 1101|S<126> -2052| 236.5 1166(S<61> -3222| 111.5] 1231{G<814> -4392| 236.5
1037]S<190> -900| 236.5| 1102|S<125> -2070{ 111.5 1167|S<60> -3240| 236.5] 1232|G<812> -4410{ 111.5
1038|S<189> -918] 111.5] 1103|S<124> -2088| 236.5 1168]S<59> -3258] 111.5] 1233|G<810> -4428| 236.5
1039|S<188> -936| 236.5| 1104|S<123> -2106| 111.5 1169(S<58> -3276| 236.5| 1234{G<808> -4446| 111.5
1040{S<187> -954| 111.5] 1105|S<122> -2124| 236.5 1170{S<57> -3294| 111.5] 1235|G<806> -4464| 236.5
1041|S<186> -972| 236.5| 1106|S<121> -2142| 111.5 1171[S<56> -3312| 236.5| 1236|G<804> -4482| 111.5
1042|S<185> -990| 111.5] 1107|S<120> -2160{ 236.5 1172|S<55> -3330] 111.5] 1237|G<802> -4500{ 236.5
1043|S<184> -1008| 236.5| 1108|S<119> -2178| 111.5 1173|S<54> -3348| 236.5| 1238{G<800> -4518| 111.5
1044|S<183> -1026] 111.5] 1109(S<118> -2196| 236.5 1174[S<53> -3366| 111.5] 1239|G<798> -4536| 236.5
1045|S<182> -1044| 236.5] 1110|S<117> -2214| 1115 1175|S<52> -3384| 236.5| 1240{G<796> -4554| 111.5
1046|S<181> -1062| 111.5] 1111|S<116> -2232| 236.5 1176|S<51> -3402| 111.5] 1241{G<794> -4572| 236.5
1047|S<180> -1080] 236.5] 1112|S<115> -2250{ 111.5 1177|S<50> -3420| 236.5| 1242|G<792> -4590| 111.5
1048|S<179> -1098| 111.5] 1113|S<114> -2268| 236.5 1178]S<49> -3438| 111.5] 1243|G<790> -4608| 236.5
1049|S<178> -1116] 236.5| 1114|S<113> -2286| 111.5 1179(S<48> -3456| 236.5| 1244|G<788> -4626| 111.5
1050({S<177> -1134] 111.5] 1115|S<112> -2304| 236.5 1180(S<47> -3474| 111.5]| 1245|G<786> -4644| 236.5
1051|S<176> -1152| 236.5] 1116|S<111> -2322| 111.5 1181[S<46> -3492| 236.5| 1246|G<784> -4662| 111.5
1052|S<175> -1170 111.5] 1117|S<110> -2340{ 236.5 1182(S<45> -3510] 111.5| 1247|G<782> -4680| 236.5
1053|S<174> -1188| 236.5] 1118|S<109> -2358| 111.5 1183|S<44> -3528| 236.5| 1248|G<780> -4698| 111.5
1054|S<173> -1206] 111.5] 1119|S<108> -2376| 236.5 1184[S<43> -3546| 111.5| 1249|G<778> -4716| 236.5
1055|S<172> -1224| 236.5] 1120({S<107> -2394| 111.5 1185S<42> -3564| 236.5| 1250|{G<776> -4734| 111.5
1056|S<171> -1242| 111.5] 1121[S<106> -2412| 236.5 1186(S<41> -3582| 111.5] 1251|G<774> -4752| 236.5
1057|S<170> -1260| 236.5| 1122|S<105> -2430{ 111.5 1187|S<40> -3600| 236.5| 1252|G<772> -4770| 111.5
1058|S<169> -1278| 111.5] 1123|S<104> -2448| 236.5 1188(S<39> -3618| 111.5] 1253|G<770> -4788| 236.5
1059|S<168> -1296| 236.5| 1124|S<103> -2466| 111.5 1189(S<38> -3636| 236.5| 1254|G<768> -4806| 111.5
1060|S<167> -1314| 111.5] 1125[S<102> -2484| 236.5 1190(S<37> -3654| 111.5| 1255|G<766> -4824| 236.5
1061|S<166> -1332| 236.5| 1126|S<101> -2502| 111.5 1191[S<36> -3672| 236.5| 1256|G<764> -4842| 111.5
1062|S<165> -1350] 111.5] 1127|S<100> -2520| 236.5 1192|S<35> -3690| 111.5[ 1257|G<762> -4860| 236.5
1063|S<164> -1368| 236.5] 1128[S<99> -2538| 111.5 1193|S<34> -3708| 236.5| 1258|G<760> -4878| 111.5
1064|S<163> -1386] 111.5] 1129[S<98> -2556| 236.5 1194(S<33> -3726| 111.5| 1259|G<758> -4896| 236.5
1065|S<162> -1404| 236.5| 1130{S<97> -2574| 111.5 1195S<32> -3744| 236.5| 1260|G<756> -4914| 111.5
1066(S<161> -1422| 111.5] 1131[S<96> -2592| 236.5 1196(S<31> -3762| 111.5]| 1261|G<754> -4932| 236.5
1067|S<160> -1440| 236.5] 1132[S<95> -2610| 111.5 1197|S<30> -3780| 236.5| 1262|G<752> -4950| 111.5
1068|S<159> -1458| 111.5] 1133[S<94> -2628| 236.5 1198|S<29> -3798| 111.5| 1263|G<750> -4968| 236.5
1069|S<158> -1476| 236.5] 1134[S<93> -2646| 111.5 1199(S<28> -3816| 236.5| 1264|G<748> -4986| 111.5
1070|S<157> -1494| 111.5] 1135[S<92> -2664| 236.5 1200({S<27> -3834| 111.5]| 1265|G<746> -5004| 236.5
1071]S<156> -1512| 236.5] 1136[S<91> -2682| 111.5 1201]S<26> -3852| 236.5| 1266|G<744> -5022| 111.5
1072|S<155> -1530] 111.5] 1137[S<90> -2700| 236.5 1202|S<25> -3870| 111.5] 1267|G<742> -5040| 236.5
1073|S<154> -1548| 236.5] 1138[S<89> -2718| 111.5 1203|S<24> -3888| 236.5| 1268|G<740> -5058| 111.5
1074|S<153> -1566| 111.5] 1139[S<88> -2736| 236.5 1204|S<23> -3906| 111.5] 1269|G<738> -5076| 236.5
1075|S<152> -1584| 236.5] 1140({S<87> -2754| 111.5 1205(S<22> -3924| 236.5| 1270{G<736> -5094| 111.5
1076|S<151> -1602| 111.5] 1141{S<86> -2772| 236.5 1206|S<21> -3942| 111.5] 1271|G<734> -5112| 236.5
1077|S<150> -1620| 236.5| 1142|S<85> -2790| 111.5 1207|S<20> -3960| 236.5| 1272|G<732> -5130] 111.5
1078|S<149> -1638| 111.5] 1143[S<84> -2808| 236.5 1208(S<19> -3978| 111.5] 1273|G<730> -5148| 236.5
1079|S<148> -1656| 236.5| 1144[S<83> -2826| 111.5 1209|S<18> -3996| 236.5| 1274|G<728> -5166| 111.5
1080|S<147> -1674| 111.5] 1145[S<82> -2844| 236.5 1210(S<17> -4014| 111.5] 1275|G<726> -5184| 236.5
1081|S<146> -1692| 236.5] 1146(S<81> -2862| 111.5 1211[S<16> -4032| 236.5| 1276|G<724> -5202| 111.5
1082|S<145> -1710 111.5] 1147[S<80> -2880| 236.5 1212|S<15> -4050| 111.5] 1277|G<722> -5220| 236.5
1083|S<144> -1728| 236.5| 1148|S<79> -2898| 111.5 1213|S<14> -4068| 236.5| 1278|G<720> -5238| 111.5
1084 [S<143> -1746| 111.5] 1149(S<78> -2916| 236.5 1214|S<13> -4086| 111.5| 1279|G<718> -5256| 236.5
1085|S<142> -1764| 236.5] 1150{S<77> -2934| 111.5 1215]S<12> -4104| 236.5| 1280|G<716> -5274| 111.5
1086|S<141> -1782| 111.5] 1151{S<76> -2952| 236.5 1216(S<11> -4122| 111.5] 1281|G<714> -5292| 236.5
1087|S<140> -1800| 236.5| 1152|S<75> -2970{ 111.5 1217|S<10> -4140| 236.5| 1282|G<712> -5310f 111.5
1088|S<139> -1818| 111.5] 1153|S<74> -2988| 236.5 1218]S<9> -4158| 111.5] 1283|G<710> -5328| 236.5
1089|S<138> -1836] 236.5] 1154(S<73> -3006| 111.5 1219(S<8> -4176| 236.5| 1284|G<708> -5346| 111.5
1090|S<137> -1854| 111.5] 1155[S<72> -3024| 236.5 1220(S<7> -4194| 111.5] 1285|G<706> -5364| 236.5
1091|S<136> -1872| 236.5] 1156(S<71> -3042| 111.5 1221]S<6> -4212| 236.5| 1286|/G<704> -5382| 111.5
1092|S<135> -1890| 111.5] 1157[S<70> -3060| 236.5 1222|S<5> -4230{ 111.5] 1287|G<702> -5400| 236.5
1093|S<134> -1908| 236.5] 1158|S<69> -3078| 111.5 1223|S<4> -4248| 236.5| 1288|G<700> -5418| 111.5
1094|S<133> -1926] 111.5] 1159(S<68> -3096| 236.5 1224(S<3> -4266| 111.5] 1289|G<698> -5436| 236.5
1095|S<132> -1944| 236.5] 1160[{S<67> -3114| 1115 1225|S<2> -4284| 236.5] 1290/G<696> -5454| 111.5
1096|S<131> -1962| 111.5] 1161[S<66> -3132| 236.5 1226(S<1> -4302| 111.5] 1291]|G<694> -5472| 236.5
1097|S<130> -1980| 236.5] 1162|S<65> -3150] 111.5 1227|S<0> -4320] 236.5] 1292]|G<692> -5490| 111.5
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Pad # |Signal X-pos |Y-pos |Pad# |Signal |X-pos |Y-pos [Pad# Signal X-pos |Y-pos |Pad #|Signal X-pos _ |Y-pos
1293|G<690> -5508| 236.5| 1358|G<560> -6678| 111.5 1423|G<430> | -7848| 236.5| 1488|G<300> -9018| 111.5
1294|G<688> -5526] 111.5] 1359|G<558> -6696| 236.5 1424|G<428> | -7866| 111.5| 1489|G<298> -9036| 236.5
1295|G<686> -5544| 236.5| 1360|G<556> -6714| 111.5 1425|G<426> | -7884| 236.5| 1490|G<296> -9054| 111.5
1296|G<684> -5562| 111.5] 1361|G<554> -6732| 236.5 1426|G<424> | -7902| 111.5| 1491|G<294> -9072| 236.5
1297|G<682> -5580| 236.5| 1362|G<552> -6750| 111.5 1427|G<422> | -7920| 236.5| 1492|G<292> -9090| 111.5
1298|G<680> -5598| 111.5] 1363|G<550> -6768| 236.5 1428|G<420> | -7938| 111.5| 1493|G<290> -9108| 236.5
1299|G<678> -5616| 236.5| 1364|G<548> -6786| 111.5 1429|G<418> | -7956| 236.5| 1494|G<288> -9126| 111.5
1300|G<676> -5634| 111.5] 1365|G<546> -6804| 236.5 1430|G<416> | -7974| 111.5| 1495|G<286> -9144| 236.5
1301|G<674> -5652| 236.5] 1366/G<544> -6822| 111.5 1431|G<414> | -7992| 236.5| 1496|G<284> -9162| 111.5
1302|G<672> -5670] 111.5] 1367|G<542> -6840| 236.5 1432|G<412> | -8010| 111.5| 1497|G<282> -9180| 236.5
1303|G<670> -5688| 236.5| 1368|G<540> -6858| 111.5 1433|G<410> | -8028| 236.5| 1498|G<280> -9198| 111.5
1304|G<668> -5706] 111.5] 1369|G<538> -6876| 236.5 1434|G<408> | -8046| 111.5| 1499|G<278> -9216| 236.5
1305|G<666> -5724| 236.5| 1370/G<536> -6894| 111.5 1435|G<406> | -8064| 236.5| 1500|G<276> -9234| 111.5
1306|G<664> -5742| 111.5] 1371|G<534> -6912| 236.5 1436|G<404> | -8082| 111.5| 1501|G<274> -9252| 236.5
1307|G<662> -5760| 236.5] 1372|G<532> -6930| 111.5 1437|G<402> | -8100| 236.5| 1502|G<272> -9270| 111.5
1308|G<660> -5778| 111.5] 1373|G<530> -6948| 236.5 1438|G<400> | -8118| 111.5| 1503|G<270> -9288| 236.5
1309|G<658> -5796| 236.5| 1374|G<528> -6966| 111.5 1439|G<398> | -8136| 236.5| 1504|G<268> -9306| 111.5
1310|G<656> -5814| 111.5] 1375|G<526> -6984| 236.5 1440|G<396> | -8154| 111.5| 1505|G<266> -9324| 236.5
1311|G<654> -5832| 236.5| 1376|G<524> -7002| 111.5 1441|G<394> | -8172| 236.5| 1506|G<264> -9342| 111.5
1312|G<652> -5850] 111.5] 1377|G<522> -7020| 236.5 1442|G<392> | -8190| 111.5| 1507|G<262> -9360| 236.5
1313|G<650> -5868| 236.5| 1378|G<520> -7038| 111.5 1443|G<390> | -8208| 236.5| 1508|G<260> -9378| 111.5
1314|G<648> -5886] 111.5] 1379|G<518> -7056| 236.5 1444|G<388> | -8226| 111.5| 1509|G<258> -9396| 236.5
1315|G<646> -5904| 236.5] 1380{G<516> -7074| 111.5 1445|G<386> | -8244| 236.5| 1510|G<256> -9414| 1115
1316|G<644> -5922| 111.5] 1381|G<514> -7092| 236.5 1446|G<384> | -8262| 111.5| 1511|G<254> -9432| 236.5
1317|G<642> -5940| 236.5| 1382|G<512> -7110{ 111.5 1447|G<382> | -8280| 236.5| 1512|G<252> -9450| 111.5
1318|G<640> -5958| 111.5] 1383|G<510> -7128| 236.5 1448|G<380> | -8298| 111.5| 1513|G<250> -9468| 236.5
1319|G<638> -5976| 236.5| 1384|G<508> -7146| 111.5 1449|G<378> | -8316| 236.5| 1514|G<248> -9486| 111.5
1320|G<636> -5994| 111.5] 1385|G<506> -7164| 236.5 1450{G<376> | -8334| 111.5] 1515|G<246> -9504| 236.5
1321|G<634> -6012| 236.5| 1386/G<504> -7182| 111.5 1451|G<374> | -8352| 236.5| 1516|G<244> -9522| 1115
1322|G<632> -6030] 111.5] 1387|G<502> -7200| 236.5 1452|G<372> | -8370| 111.5| 1517|G<242> -9540| 236.5
1323|G<630> -6048| 236.5| 1388|G<500> -7218| 111.5 1453|G<370> | -8388| 236.5| 1518|G<240> -9558| 111.5
1324|G<628> -6066| 111.5] 1389|G<498> -7236| 236.5 1454|G<368> | -8406| 111.5| 1519|G<238> -9576| 236.5
1325|G<626> -6084| 236.5| 1390/G<496> -7254| 1115 1455|G<366> | -8424| 236.5| 1520|G<236> -9594| 111.5
1326|G<624> -6102| 111.5] 1391|G<494> -7272| 236.5 1456|G<364> | -8442| 111.5| 1521|G<234> -9612| 236.5
1327|G<622> -6120| 236.5] 1392|G<492> -7290| 111.5 1457|G<362> | -8460| 236.5| 1522|G<232> -9630| 111.5
1328|G<620> -6138| 111.5] 1393|G<490> -7308| 236.5 1458|G<360> | -8478| 111.5| 1523|G<230> -9648| 236.5
1329|G<618> -6156| 236.5| 1394|G<488> -7326| 111.5 1459|G<358> | -8496| 236.5| 1524|G<228> -9666| 111.5
1330|G<616> -6174| 111.5] 1395|G<486> -7344| 236.5 1460|G<356> | -8514| 111.5] 1525|G<226> -9684| 236.5
1331|G<614> -6192| 236.5| 1396/G<484> -7362| 111.5 1461|G<354> | -8532| 236.5| 1526|G<224> -9702| 111.5
1332|G<612> -6210| 111.5| 1397|G<482> -7380| 236.5 1462|G<352> | -8550| 111.5| 1527|G<222> -9720| 236.5
1333|G<610> -6228| 236.5| 1398|G<480> -7398| 111.5 1463|G<350> | -8568| 236.5| 1528|G<220> -9738| 111.5
1334|G<608> -6246| 111.5] 1399/G<478> -7416| 236.5 1464|G<348> | -8586| 111.5| 1529|G<218> -9756| 236.5
1335|G<606> -6264| 236.5| 1400|G<476> -7434| 111.5 1465|G<346> | -8604| 236.5| 1530|G<216> -9774] 111.5
1336|G<604> -6282| 111.5] 1401|G<474> -7452| 236.5 1466|G<344> | -8622| 111.5| 1531|G<214> -9792| 236.5
1337|G<602> -6300| 236.5| 1402|G<472> -7470{ 111.5 1467|G<342> | -8640| 236.5| 1532|G<212> -9810| 111.5
1338]|G<600> -6318| 111.5] 1403|G<470> -7488| 236.5 1468|G<340> | -8658| 111.5| 1533|G<210> -9828| 236.5
1339|G<598> -6336| 236.5| 1404|G<468> -7506| 111.5 1469|G<338> | -8676| 236.5| 1534|G<208> -9846| 111.5
1340|G<596> -6354| 111.5] 1405|G<466> -7524| 236.5 1470{G<336> | -8694| 111.5| 1535|G<206> -9864| 236.5
1341|G<594> -6372| 236.5] 1406|/G<464> -7542| 111.5 1471|G<334> | -8712| 236.5| 1536|G<204> -9882| 111.5
1342|G<592> -6390| 111.5] 1407|G<462> -7560| 236.5 1472|G<332> | -8730| 111.5| 1537|G<202> -9900| 236.5
1343|G<590> -6408| 236.5| 1408|G<460> -7578| 111.5 1473|G<330> | -8748| 236.5| 1538|G<200> -9918| 111.5
1344|G<588> -6426| 111.5] 1409|G<458> -7596| 236.5 1474|G<328> | -8766| 111.5| 1539|G<198> -9936| 236.5
1345|G<586> -6444| 236.5| 1410|/G<456> -7614| 111.5 1475|G<326> | -8784| 236.5| 1540|G<196> -9954| 111.5
1346|G<584> -6462| 111.5] 1411|G<454> -7632| 236.5 1476|G<324> | -8802| 111.5| 1541|G<194> -9972| 236.5
1347|G<582> -6480| 236.5| 1412|G<452> -7650{ 111.5 1477|G<322> | -8820| 236.5| 1542|G<192> -9990| 111.5
1348|G<580> -6498| 111.5] 1413|G<450> -7668| 236.5 1478|G<320> | -8838| 111.5| 1543|G<190> -10008| 236.5
1349|G<578> -6516| 236.5| 1414|G<448> -7686| 111.5 1479|G<318> | -8856| 236.5| 1544|G<188> -10026| 111.5
1350|G<576> -6534| 111.5] 1415|G<446> -7704| 236.5 1480|G<316> | -8874| 111.5| 1545|G<186> -10044| 236.5
1351|G<574> -6552| 236.5| 1416/G<444> -7722| 111.5 1481|G<314> | -8892| 236.5| 1546|G<184> -10062| 111.5
1352|G<572> -6570| 111.5] 1417|G<442> -7740| 236.5 1482|G<312> | -8910| 111.5| 1547|G<182> -10080| 236.5
1353|G<570> -6588| 236.5| 1418|G<440> -7758| 111.5 1483|G<310> | -8928| 236.5| 1548|G<180> -10098| 111.5
1354|G<568> -6606] 111.5] 1419/G<438> -7776| 236.5 1484|G<308> | -8946| 111.5| 1549|G<178> -10116| 236.5
1355|G<566> -6624| 236.5| 1420/G<436> -7794| 1115 1485|G<306> | -8964| 236.5| 1550|G<176> -10134] 1115
1356|G<564> -6642| 111.5] 1421|G<434> -7812| 236.5 1486|G<304> | -8982| 111.5| 1551|G<174> -10152| 236.5
1357|G<562> -6660| 236.5| 1422|G<432> -7830| 111.5 1487|G<302> | -9000| 236.5| 1552|G<172> -10170] 111.5
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Pad # |Signal X-pos |Y-pos |Pad# |Signal |X-pos |Y-pos [Pad# Signal X-pos |Y-pos |Pad #|Signal X-pos |Y-pos
1553|G<170> -10188| 236.5] 1618|G<40> -11358] 111.5
1554|G<168> -10206| 111.5] 1619|G<38> -11376| 236.5
1555|G<166> -10224| 236.5| 1620|G<36> -11394] 1115
1556|G<164> -10242| 111.5] 1621|G<34> -11412] 236.5
1557|G<162> -10260| 236.5| 1622|G<32> -11430{ 111.5
1558|G<160> -10278] 111.5] 1623|G<30> -11448| 236.5
1559|G<158> -10296| 236.5] 1624|G<28> -11466| 111.5
1560|G<156> -10314| 111.5] 1625|/G<26> -11484| 236.5
1561|G<154> -10332| 236.5] 1626|G<24> -11502] 111.5
1562|G<152> -10350| 111.5] 1627|G<22> -11520| 236.5
1563|G<150> -10368| 236.5| 1628|G<20> -11538] 111.5
1564|G<148> -10386| 111.5] 1629|G<18> -11556| 236.5
1565|G<146> -10404| 236.5| 1630|G<16> -11574| 111.5
1566|G<144> -10422| 111.5] 1631|G<14> -11592| 236.5
1567|G<142> -10440| 236.5] 1632|G<12> -11610| 111.5
1568|G<140> -10458| 111.5] 1633|G<10> -11628| 236.5
1569|G<138> -10476| 236.5| 1634|G<8> -11646| 111.5
1570|G<136> -10494| 111.5 1635|G<6> -11664| 236.5
1571|G<134> -10512] 236.5| 1636|G<4> -11682] 111.5
1572|G<132> -10530| 111.5 1637|G<2> -11700| 236.5
1573|G<130> -10548| 236.5| 1638|G<0> -11718] 111.5
1574|G<128> -10566| 111.5| 1639|Dummy |-11768.5| 236.5
1575|G<126> -10584| 236.5| 1640|Dummy |-11821.5| 111.5
1576|G<124> -10602| 111.5
1577|G<122> -10620| 236.5
1578|G<120> -10638| 111.5
1579|G<118> -10656| 236.5
1580|G<116> -10674| 1115
1581|G<114> -10692| 236.5
1582|G<112> -10710] 111.5
1583|G<110> -10728| 236.5
1584|G<108> -10746] 111.5
1585|G<106> -10764| 236.5
1586|G<104> -10782] 111.5
1587|G<102> -10800| 236.5
1588|G<100> -10818| 111.5
1589|G<98> -10836| 236.5
1590|G<96> -10854| 111.5
1591|G<94> -10872| 236.5
1592|G<92> -10890| 111.5
1593|G<90> -10908| 236.5
1594|G<88> -10926| 111.5
1595|G<86> -10944| 236.5
1596|G<84> -10962| 111.5
1597|G<82> -10980| 236.5
1598|G<80> -10998| 111.5
1599|G<78> -11016 236.5
1600|G<76> -11034] 1115
1601|G<74> -11052| 236.5
1602|G<72> -11070| 111.5
1603|G<70> -11088| 236.5
1604|G<68> -11106] 111.5
1605|G<66> -11124] 236.5
1606|G<64> -11142] 1115
1607|G<62> -11160{ 236.5
1608|G<60> -11178] 1115
1609|G<58> -11196| 236.5
1610|G<56> -11214] 1115
1611|G<54> -11232| 236.5
1612|G<52> -11250| 111.5
1613|G<50> -11268| 236.5
1614|G<48> -11286| 111.5
1615|G<46> -11304] 236.5
1616|G<44> -11322] 1115
1617|G<42> -11340| 236.5
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6 Pin Description

SSD2128 Pin Function Description

Key:
I = Input
O =Output
I/O = Bi-directional (input/output)
P =Power pin
GND = System VSS
Table 6-1: Power Supply Pins
Name Type | Connect to Function Description rs/:en not in
Vss System ground pin of the IC. -
Avss Ground of Grounding for analog circuit. -
p GND Power Grounding for analog circuit. This pin requires a
Vissre Supply noise free path for providing accurate LCD driving | -
voltages.
Vcus Grounding for booster circuit. -
v v Power for Vpp for core use )
CORE REGC Core Logic |- Connect a capacitor for stabilization
Power for
Vbbio System Vpp | Interface Voltage input pin for logic I/O. -
Logic Pins
P Booster input voltage pin
Va Power supply i?lvgg o0 Eoh et 1 voltage source between 2.5V to 3.3V )
Cir cui%s Voltage supply pin for analog circuit. This pin
Ve Va requires a noise free path for providing accurate LCD | -
driving voltages.
Stabilizing Booster \
Vem capacitor Output Negative voltage of V¢ -
AV Stabilizing Booster Booster voltage and regulated between 5.1V to 6.1V. |
bb capacitor Voltages Controlled by command Power control 2 (ROCh)
0O o Booster voltage and regulated between -5.1V to
Stabilizing Booster
AVppm capacitor Voltages -6.1V. Controlled by command Power control 2 |-
P & (ROCh)
Voltage for | Power supply used by on chip analog blocks and
AVbpa AVppon FPC analog Van/Ver dede. Must connect AVpp, together )
VLCDH The maximum source driver voltage. -
VLCDL 5 Stabilizing LCD Driving The minimum source driver voltage. -
capacitor Voltages . : )
Veu A positive power output pin for gate driver. -
Vi A negative power output pin for gate driver. -
o Regulator
VREGe P Stab11;zmg output for | Regulator output for Vcorg use -
capacitor S
logic circuits
MTP
VPP P Test Pad . Power for MTP Program and Erase Open
Programming
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CX1P Booster Booster and | - Connect a capacitor to CXIN -
capacitor for | Stabilization

CXIN VCIM Capacitors - Connect a capacitor to CX1P -

CX2p Booster Booster and | - Connect a capacitor to CX2N -
capacitor for | Stabilization

CX2N VCIM Capacitors - Connect a capacitor to CX2P -

C11P Booster Booster and | - Connect a capacitor to C11IN -
capacitor for | Stabilization

Cl1IN AVDD Capacitors - Connect a capacitor to C11P -

C12pP Booster Booster and | - Connect a capacitor to C12N -
capacitor for | Stabilization

CI12N AVDD Capacitors - Connect a capacitor to C12P -

C21P Booster Booster and | - Connect a capacitor to C2IN -
capacitor for | Stabilization

C2IN AVDDM Capacitors - Connect a capacitor to C21P -

C22P Booster Booster and | - Connect a capacitor to C22N -
capacitor for | Stabilization

C22N AVDDM Capacitors - Connect a capacitor to C22P -

C1p Booster Booster and | - Connect a capacitor to CIN -
capacitor for | Stabilization

CIN VGH Capacitors - Connect a capacitor to C1P =

C2p Booster Booster and | - Connect a capacitor to C2N -
capacitor for | Stabilization

C2N VGH Capacitors - Connect a capacitor to C2P -

C3p Booster Booster and | - Connect a capacitor to C3N -
capacitor for | Stabilization

C3N VGL Capacitors - Connect a capacitor to C3P -
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Table 6-2: Interface Logic Pins

When not in

Name Type | Connect to Function Description use
ID selection pin for the SPI serial interface. When
sending serial data, the “ID” bit must match with the

SPID Vbpio or Vss logic stage of this pin. -

. (Refer to Serial Interface block description on Page 54
Serial .
I for details)

CSB MPU Interface Chip select pin of serial interface. Vobio

SDI MPU Data input pin in serial mode. Vss

SDC MPU Data/Command pin of serial interface. Vss

SCK MPU Clock input pin in serial mode. Vss

SDO O MPU Isnetreliflace Data output pin in serial mode. Open
Display shut down pin to put the driver into sleep
mode. A sharp falling edge must be provided to such

Logic pin when IC power on.

SHUT I Vopio OF Vss Control - Connect to Vppjo for sleep mode Vopio 0r Vss
- Connect to Vs for normal operating mode
Note: Software can override the setting

VSYNC I MPU Frame synchronization signal. Fixed to Vppio or Vss if |

RGB not used.
HSYNC I MPU Interface Line synchronization signal. Fixed to Vppip or Vsg if \
not used
Display Dot-clock signal and oscillator source. External clock
DOTCLK |I MPU Timing must be provided to that pin even at front or black |-
Signals porch non-display period.
DEN I MPU E;lz%lli Y Display enable pin from controller. Vbbio
RR[7:0] - RR[7:0] : Red Data — 24bit parallel/Sbit ser.ial
cue B2 RSt | g1
GG[7:0] I MPU Display " vp GG[7:6] or
Data - GG[7:2] : Green Data —18b1t parallel BB [7:6] 12
- BB[7:0] : Blue Data —24bit parallel

BB[7:0] - BB[7:2] : Blue Data —18bit parallel
System reset pin. Initialization occurs once this pin is
pulled Low, the minimum pulse length is 1ms. A low

RESB I MPU System reset pulse must be applied after power-on. Connect this pin Vboio
to VDDIO when not used.

Determine data input for SSD2128.
- Connect to Vgg for the operation of parallel RGB
RGB .
SRGB 1 Vbpio or Vgs | interface mode 18/24 bits. -
. - Connect to Vppjo for the operation of serial RGB
selection .
mode 6/8 bits.
Note: Software can override the setting
Determine data input for SSD2128.
RGB - Connect to Vgs for the operation of using full 480
. sources

X400 I Vopio or Vss | interface - Connect to Vppyo for the operation of using 400 |~

selection

sources at center. First data will appear at S40.
Note: Software can override the setting

' When using the 18-bit parallel interface, RR[1:0] is connected to RR[7:6], GG[1:0] is connected to GG[7:6] and BB[1:0] is connected to

BB[7:6].

2 When using the 6-bit serial interface, RR[1:0] is connected to RR[7:6].
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Table 6-3: Interface Logic Pins

Name

Type

Connect to

Function

Description

When not in
use

DENMODE

P

Vbpio or Vs

RGB
interface
selection

Determine data input for SSD2128.

- Connect to Vg for the operation of SYNC mode
- Connect to Vppjo for the operation of DEN mode
Note: Software can override the setting

GPI[3:0]

User define

General propose pins defined by user

Open

GAMAS

Vppio or Vg

Logic
Control

GAMAS controls the default register values

Vbbio or Vg

DISP

Vppio or Vg

Logic
Control

Display On / Off Mode Control

- Connect to Vgg: input data are invalid and write blank
data to the data register. The blank data will be gray
level 0 for normal black panels, and be gray level 255
for normal white panels

- Connect to Vppjo: input data are valid and write to
the data register

VDDIO

STYPEO

Vbpio or Vs

STYPEI

Vppio or Vg

Serial
Interface
Selection

STYPE[1:0] = 0x ; SPID type 3 wires SPI
STYPE[1:0] = 10 ; standard 3 wires SPI
STYPE[1:0] =11 ; standard 4 wires SPI

BGR

Vppio or Vg

REV

Vppio or Vg

LRX

Vppio or Vss

TB

Vppio or Vg

Panel
Mapping
controls

Color mapping selection pin. Refer to GO-G815 pin
description.
Note: Software can override the setting

Vbbio or Vg

Input pin to select the display reversion.

- Connect to Vppjp mapping data “0” to maximum
pixel voltage for normal white panel

- Connect to Vgg mapping data “0” to minimum pixel
voltage for normal black panel

Note: Software can override the setting

Vbbio or Vg

Select the Source driver data shift direction.

- Connect to Vppjo for display first pixel data at SO
- Connect to Vg for display first pixel data at S479
Note: Software can override the setting

Vbpio or Vsg

Select the Gate driver scans direction.
Note: Software can override the setting

Vbbio or Vg

CM

VSS

Input pin to select 16.7M-color
- Connect to Vg for 16.7M-color display mode

VSS
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Table 6-4: Driver Output Pins

When not in

Name Type | Connect to Function Description use
VCOMDC A power supply for the TFT-display common Open
electrode.

Gate driver output pins. These pins output VGH or

VGL level.

LCD Color filter arrangement depends on BGR pin.
GO0-G815 O LCD ];r1V1ng G(3n): Display Red if BGR = Low, Blue if BGR = Open
ignals High.

G(3n+1): Display Green.

G(3n+2): Display Blue if BGR = Low, Red if BGR =

High.
S0-S479 Source driver output pins. Open

PWM PWM
DRV 0O Driving PWM output driver signal for the boost converter Open
Booster .
Signals
Table 6-5: Miscellaneous Pins

Name Type | Connect to Function Description l’\s’:en not in
NC i i ) These pins must be left open and cannot be connected Open

together

Floating pins and no connection inside the IC. These
DUMMY 1 - i i pins can be shorted together or connect to any signal. Uingg
TESTA .| Test pin of the internal circuit.

1/0 gfe% Pad on Is(lj na"festlng - Leave this pin open and optional to insert test point in | Open
TESTB & FPC for evaluation.
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7 COMMAND TABLE

Table 7-1: Command Table and POR (Power On Reset) values

Reg# Register R/W|D/C|1IB15 | IB14 | IB13 | IB12 | IB11 [ IB10 | IB9 | IBS8 | IB7 | IB6 | IB5 | IB4 | IB3 | IB2 | IB1 IB0
R Index 0 0 * * * * * * * * * D6 1D5 D4 1D3 D2 ID1 DO
Driver output control 0 1 X400 RL REV 0 BGR 0 TB 1 0 0 0 0 1 1 1 1
RO1h |(1)
(XXOFh) X X X 0 X 0 X 1 0 0 0 0 1 1 1 1
LCD-Driving- )
0 1 0 0 0 DS BIC EOR NW9 NW8 NW7 NW6 NW5 Nw4 NW3 NW2 NW1 NWo
RO02h |Waveform Control
(0C02h) 0 0 0 0 1 1 0 0 0 0 0 0 0 0 1 0
RO3h Power control (1) 0 1 DCM3 | DCM2 | DCMI | DCMoO 0 BT2 BT1 BTO DC3 DC2 DCl DCO AP2 API APO 0
(E40Eh) 1 1 1 0 0 1 0 0 0 0 0 0 1 1 1 0
Driver output control 0 1 DISP2 | DISPI | DISPO 0 0 OLO 0 0 FSE7 FSE6 FSES FSE4 FSE3 FSE2 FSEI FSEO
RO4h |(2)
(2400h) 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0
ROBh Frame cycle control 0 1 GOl GOOo SDTI SDTO EQ! EQO PTI PTO EQ2 0 0 0 BTPI BTPO | SDT2 0
(D804h) 1 1 0 1 1 0 0 0 0 0 0 0 0 1 0 0
RODh Power control (3) 0 1 0 0 0 0 VDL3 | VDL2 | VDLl | VDLO 0 0 0 0 VDH3 | VDH2 | VDHI | VDHO
(0COCh) 0 0 0 0 1 1 0 0 0 0 0 0 1 1 0 0
Gatg .scan starting 0 1 0 0 0 0 0 0 0 SCN§ | SCN7 | SCN6 | SCN5 | SCN4 | SCN3 | SCN2 | SCNI SCNO
ROFh |Position
(0000h) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pixel per line 0 1 XL8 XL7 XL6 XLS XL4 XL3 XL2 XL1 XLO HBP6 | HBPS | HBP4 | HBP3 HBP2 | HBPI HBPO
R16h (EF8Eh) x400=0 1 1 1 0 1 1 1 1 1 0 0 0 1 1 1 0
(C786h) x400=1 1 1 0 0 0 1 1 1 1 0 0 0 0 1 1 0
R17h Vertical Porch 0 1 0 0 0 0 0 0 0 0 VBP7 | VBP6 | VBP5 | VBP4 | VBP3 | VBP2 | VBPI VBPO
(0003h) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
RIEh Power control (5) 0 1 0 0 0 0 0 0 nMTP 0 VCM7 | VCM6 | VCMS5 [ vCM4 [ vCM3 [ veM2 | VCML | VCMO
(0029h) 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1
R30h R+ v control (1) 0 1 RPRP13 | RPRPI2 [ RPRPI1 | RPRP10 | RPRP04 | RPRPO3 | RPRP02 | RPRPOI | RPRPOO 0 RVRPO5 | RVRO4 | RVRPO3 | RVRPO2 | RVRPOI | RVRP0O
(A2A0) 1 0 1 0 0 0 1 0 1 0 1 0 0 0 0 0
R31h R+ v control (2) 0 1 RSRP03 | RSRP02 | RSRPO1 | RSRP00 | RPRP43 | RPRP42 | RPRP41 [ RPRP40 | RPRP33 | RPRP32 | RPRP31 | RPRP30 0 RPRP22 | RPRP21 | RPRP20
(FA86) 1 1 1 1 1 0 1 0 1 0 0 0 0 1 1 0
R32h R+ v control (3) 0 1 0 RPRP72 | RPRP71 | RPRP70 0 RPRP63 | RPRP62 | RPRP61 | RPRP60 0 0 0 RPRP53 | RPRP52 | RPRP5I | RPRP50
(3388) 0 0 1 1 0 0 1 1 1 0 0 0 1 0 0 0
R33h R+ v control (4) 0 1 RVRP15 | RVRI4 | RVRPI3 [ RVRP12 [ RVRPI1 [ RVRP10 0 RPRP94 | RPRP93 | RPRP92 | RPRP9I | RPRP90 | RPRP83 | RPRP82 | RPRP8I | RPRP80
(4197) 0 1 0 0 0 0 0 1 1 0 0 1 0 1 1 1
R34h R- ¥ control (1) 0 1 RPRNI3 | RPRN12 | RPRN11 [ RPRN10 | RPRNO4 | RPRNO3 | RPRNO2 | RPRNOI | RPRN0O 0 RVRNOS | RVR04 | RVRNO3 | RVRNO2 | RVRNOI | RVRN0O
(C425) 1 1 0 0 0 1 0 0 0 0 1 0 0 1 0 1
R35h R- y control (2) 0 1 RSRNO3 | RSRNO2 | RSRNOI [ RSRNOO | RPRN43 | RPRN42 [ RPRN41 | RPRN40 | RPRN33 | RPRN32 | RPRN31 | RPRN30 0 RPRN22 | RPRN21 | RPRN20
(F6C7) 1 1 1 1 0 1 1 0 1 1 0 0 0 1 1 1
R36h R- y control (3) 0 1 0 RPRN72 | RPRN71 | RPRN70 0 RPRN63 | RPRN62 | RPRN61 | RPRN60 0 0 0 RPRNS3 [ RPRN52 | RPRNSI | RPRNS0
(538B) 0 1 0 1 0 0 1 1 1 0 0 0 1 0 1 1
R37h R- y control (4) 0 1 RVRNIS [ RVRI4 [ RVRNI3 | RVRNI2 | RVRNII | RVRN10 0 RPRN94 | RPRN93 | RPRN92 | RPRN91 | RPRN90O | RPRN83 | RPRNS2 | RPRN8I | RPRNSO
(3D19) 0 0 1 1 1 1 0 1 0 0 0 1 1 0 0 1
R40h G+ control (1) 0 1 GPRP13 | GPRP12 | GPRP11 | GPRP10 | GPRP04 | GPRPO3 | GPRP02 | GPRPOI | GPRP0O 0 GVRPO5 | GVR04 | GVRP03 [ GVRP02 | GVRPOI | GVRPOO
0
R41h G+ v control (2) 0 1 GSRPO3 | GSRP02 | GSRPO! | GSRP0O | GPRP43 | GPRP42 | GPRP41 [ GPRP40 | GPRP33 | GPRP32 | GPRP31 | GPRP30 0 GPRP22 | GPRP21 | GPRP20
0
R42h G+ y control (3) 0 1 0 GPRP72 | GPRP71 | GPRP70 0 GPRP63 | GPRP62 | GPRP61 | GPRP60 0 0 0 GPRPS3 | GPRPS2 | GPRPS1 | GPRPS0
0 0 0 0 0
R43h G+ y control (4) 0 1 GVRPI5 | GVRI4 | GVRPI3 | GVRPI2 | GVRPI1 | GVRP10 0 GPRP94 | GPRP93 | GPRP92 | GPRP91 | GPRP90 | GPRPS3 | GPRPS2 | GPRPSI | GPRP8O
0
R44h G-y control (1) 0 1 GPRN13 [ GPRNI2 [ GPRN11 | GPRN10 | GPRNO4 | GPRNO3 | GPRNO2 | GPRNOI | GPRNOO 0 GVRNO5 | GVR04 | GVRNO3 [ GVRNO2 [ GVRNOI [ GVRN0O
0
R45h G-y control (2) 0 1 GSRNO3 [ GSRNO2 [ GSRNOI | GSRNOO | GPRN43 | GPRN42 | GPRN41 | GPRN40 | GPRN33 | GPRN32 | GPRN31 [ GPRN30 0 GPRN22 | GPRN21 | GPRN20
0
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R46h G. 'Y Control (3) 0 1 0 GPRN72 | GPRN71 | GPRN70 0 GPRN63 | GPRN62 | GPRN61 | GPRN60 0 0 0 GPRNS53 | GPRN52 | GPRNS1 | GPRN50
0 0 0 0 0
R47h G_ 'Y Control (4) 0 1 GVRNI5 [ GVR14 | GVRNI3 | GVRNI2 [ GVRNI1 | GVRN10 0 GPRN94 [ GPRN93 | GPRN92 | GPRN91 | GPRN90 [ GPRN83 [ GPRN82 | GPRN81 | GPRN80O
0
R5()h B+ 'Y Control (1) 0 1 BPRP13 | BPRPI2 | BPRP11 | BPRP10 [ BPRP04 [ BPRPO3 [ BPRP02 | BPRPOI | BPRP0OO 0 BVRPO5 | BVR04 [ BVRP03 [ BVRP02 | BVRPOl | BVRP0O
0
R51h B+ 'y Control (2) 0 1 BSRP03 | BSRP02 | BSRPO1 | BSRPOO | BPRP43 | BPRP42 | BPRP41 | BPRP40 [ BPRP33 | BPRP32 | BPRP31 | BPRP30 0 BPRP22 | BPRP21 BPRP20
0
R52h B+ 'y Control (3) 0 1 0 BPRP72 | BPRP71 | BPRP70 0 BPRP63 | BPRP62 | BPRP61 | BPRP60 0 0 0 BPRP53 | BPRP52 | BPRPSI BPRP50
0 0 0 0 0
R53h B+ 'Y Control (4) 0 1 BVRPI15 | BVRI4 | BVRP13 | BVRPI2 | BVRPII | BVRP10 0 BPRP94 | BPRP93 | BPRP92 | BPRP91 | BPRP90 | BPRP83 | BPRP82 | BPRPSI BPRP80
0
R54h B_ 'Y Control (1) 0 1 BPRN13 | BPRNI12 | BPRN11 | BPRN10 | BPRN04 [ BPRNO3 | BPRNO2 [ BPRNO1 | BPRN0O 0 BVRNO5 | BVR04 | BVRNO3 [ BVRNO2 [ BVRNO1 | BVRNOO
0
R55h B_ 'Y Control (2) 0 1 BSRNO3 | BSRN02 | BSRNOI | BSRNOO | BPRN43 [ BPRN42 | BPRN41 [ BPRN40 | BPRN33 | BPRN32 | BPRN31 | BPRN30 0 BPRN22 | BPRN21 [ BPRN20
0
R56h B- 'Y Control (3) 0 1 0 BPRN72 | BPRN71 [ BPRN70 0 BPRN63 | BPRN62 | BPRN61 [ BPRN60 0 0 0 BPRNS53 [ BPRN52 | BPRNSI [ BPRNS0
0 0 0 0 0
R57h B_ 'Y Control (4) 0 1 BVRNI15 | BVRI4 | BVRNI3 | BVRNI2 | BVRNII | BVRN10 0 BPRN94 | BPRN93 | BPRN92 [ BPRN91 | BPRN90 | BPRN83 | BPRN82 | BPRN81 | BPRN8O
0
R28h VCOMDC MTP 0 1 0 0 0 0 0 0 0 0 0 0 0 0 CCB3 CCB2 CCBI CCBO
(0000h) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Note: X means hardware defining default setting
Table 7-2: Gamma Registers POR value
Reg# Register GAMAS=0 | GAMAS=1
R30h VRP( 100000 010010
R30h PRP0 00101 10111
R30h PRP1 1010 0111
R31h PRP2 110 111
R31h PRP3 1000 1011
R31h PRP4 1010 1111
R31h SRP0 1111 1111
R32h PRP5 1000 1010
R32h PRP6 0111 0101
R32h PRP7 011 011
R33h PRPS 0111 011
R33h PRP9 11001 10000
R33h VRP1 010000 110100
R34h VRN( 100101 101110
R34h PRNO 01000 11101
R34h PRN1 1100 1111
R35h PRN2 111 111
R35h PRN3 1100 1101
R35h PRN4 0110 1101
R35h SRNO 1111 1101
R36h PRN5 1011 1010
R36h PRN6 0111 0101
R36h PRN7 101 0100
R37h PRNS 1001 1001
R37h PRN9 10001 01000
R37h VRN1 001111 001001
RO3h BT[3:0] 040E 010E
R04h OLO 2400 2400
ROBh BTP[1:0] D800 D800
ROCh VRC]2:0], VRM|2:0] 0055 0055
RODh VRH[3:0] 0C0C OFOF
R1Fh VCMR[7:0] 0032 0026
R16h HBP[6:0] EFSE EF8E
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8§ COMMAND DESCRIPTION

Index (IR)
R/W DC IBI5 IB14 IBI3 IBI2 IBIl IBI0 B9 1IB8 1IB7 IB6 IBS IB4 IB3 IB2 Bl IBO
[W] o] « [ « [« [+« [+« [+« [+« + ] » [m6|m5]1i4] 3] 1p2] 101 ] DO |

The index instruction specifies the RAM control indexes (ROOh to R7Fh). It sets the register number in the range of

0000000 to 1111111 in binary form. But do not access to Index register and instruction bits which do not have it’s own
index register.

Driver Output Control (R01h) (POR = XX0Fh)
R/W DC IB15 1B14 1IB13 1B12 1IB11 1IB10 IB9 IB8 IB7 1B6 IBS 1B4 IB3 1B2 IB1 1B0
W | 1 X400 | RL REV 0 BGR 0 TB 1 0 0 0 0 1 1 1 1
POR X X X 0 X 0 X 1 0 0 0 0 1 1 1 1

X400: When X400="0", full 480 sources are in operation When X400="1", only 400 sources at the center are in
operation. First data will appear at S40.

X400=0 X400=1
G S —sar — | GO G —_ ]
G‘ e ——— G2 G: e G2
¢ =— == ¢ e
T———— -'_=

O R P e —— $812 Oyl R Py —— $812

G414 G814 G415 - " G814

RL: Selects the output shift direction of the source driver of stripe type. When RL = “1”, SO shifts to S480 and 1* pixel
color is assigned from S1. When RL = “0”, S480 shifts to SO and 1% pixel color is assigned from S480. Set RL bit and
BGR bit when changing the dot order of R, G and B.

REV: Displays all character and graphics display sections with reversal when REV = “1”. Since the grayscale level can

be reversed, display of the same data is enabled on normally white and normally black panels. Source output level is
indicated below.

REV RGB data Source Output level
REV RGB data +ve -ve
00000000B V255 -V255
1 11111111B Vo -VO
00000000B Vo -VO
0 11111111B V255 -V255

BGR: Selects the <R><G><B> arrangement. When BGR = “0” <R><G><B> color is assigned from GO. When BGR =
“1” <B><G><R> color is assigned from GO.

SSD2128 | Rev0.10 | P2572 | Oct 2009 Solomon Systech



TB: Selects the output shift direction of the gate driver. When TB = “1”, GO shifts to G815. When TB = “0”, G815 shifts

to GO.
Note: The default setting of register bits X400, RL, REV, BGR and TB are defined by the logic stage of corresponding hardware pins.
These bits will override the hardware setting once software command was sent to set the bits.
TB=0 TB=1
1 G| ——"— —T1 71 | GO
83 88 G3| H = = G2
G5 G4 G5| H— — 11 | G4
RL=0 ————
cos| = H |corr | | E mpamise 1 | en
G815| [ S . —1— | G814 G815 G814
N S479 so |- N S479 S0
[ | [ |
G1 Gl| = —T7 | GO
&3 & &3 = H | &
G5 G4 G5| H= = 11 | G4
KL=t —— —HO3T2YZ
cs13| H= ——— 1 | sz | c813| H= FFIF P as 1 | o812
G815| [ S— = — | G814 G815 G814
~ S479 S04+ S479 SO
[ | [ |
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LCD-Driving-Waveform Control (1) (R02h) (POR = 0C02h)

R/W DC 1IB15 1B14 1IB13 1IB12 1IB11 1IB10 IB9 IB8 IB7 IB6 IBS IB4 1IB3 IB2 1IB1 IB0
W | 1 0 0 0 DS | B/C | EOR | NW9 | NW8 | NW7 | NW6 | NW5 | NW4 | NW3 | NW2 | NW1 | NW0
POR 0 0 0 0 1 1 0 0 0 0 0 0 0 0 1 0

DS: Dot Shift. Toggle the polarity of the first gate line. For DS = “0”, select the source output without dot shift. For DS
=“17, select the source output with dot shift by one third of a gate.

B/C: Select the liquid crystal drive waveform.
When B/C = 0, column inversion of the LCD driving signal is enabled.
When B/C = 1, a N-line dot inversion waveform is generated and alternates in a N-line equals to NW[9:0]+1.

EOR: When B/C = 1 and EOR = 1, the odd/even frame-select signals and the N-line inversion signals are EORed for
alternating drive. EOR is used when the LCD is not alternated by combining the set values of the lines of the LCD driven
and the N-lines. When EOR = 0, the polarity counter will not be reset after each frame.

NW9-0: Specify the number of lines that will alternate at the N-line inversion setting (B/C = 1). NW9-0 alternate for
every set value + 1 lines.

Dot Inversion 816 line
12 3 4 5

drive (s0, s2, s4? )

Figure 8-1: Dot Inversion and Column Inversion

6 — — 820 821 822 823 824 1 2 3 4 5 6 — — 820 821 822 823 824
P N Frame - N+1 Frame g
o L | »
Back Porch Front Porch Back Porch Front Porch
7~7" ' E >
Dot Inversion 816 line drive (s1, s3, s5? )
Column Inversion 816 line drive (s0, s2, s4? )

1 2 3 4 5 6 - - 820 821 822 823 824 1 2 3 4 5 6 - - 820 821 822 823 824
P N Frame -~ N+1 Frame ‘
al L | Ll

Back Porch Front Porch Back Porch Front Porch
¢—> 7, <+—————r<4—> <4+—r
Column Inversion 816 line drive (s1, s3, s57 )
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1-line Inversion (Color Pixel Inversion)
B/C =1, NW[9:0] =0,DS =0

1-line Inversion with dot shift
B/C =1, NW[9:0] =0,DS =1

RI+[-[+[-[+]- RL-[+]-T+]-]+ RE-[+H[-[+]-[+ RI+[-[+[-[+]-
go G[-T+[-T+]-1T+ Go G[+[-[+]-T+]- Go G+ -[+]-T+][- Go G[-[+]-T+[]-1+
B+ -T+]-T+]- BI-[+]-T+]-1+ Bl-[+]-T+]-1+ BI+]-T+]-T+]-
RI-[+]-[+]-]+ RI+[-[+]-1+] - RI+|-1+]-]+] - RI-[+]-[+]-]+
Gl Gl+]|-[+]-]+]-|<==lct c]-|+]-]+]-]+ Gl G| -[+]-]+]-]+])<==lc1t c|+]|-|+]-]+] -
Bl-T+[-[+]-1+ B+ -[+]-T+]- Bl+]-[+]-T+]- Bl-T+]-[+]-1+
RI+|-|+]-]+] - Rl -[+]-[+]-]+ RI-[+]-]+]-]+ RI+|-|+]-]+] -
g2 c[-[+]-T+[-T+ G2 [+ -T+]-T+]- G2 [+ -T+]-T+][- G2 g[-[+]-T+[-T+
BI+] -[+[-1T+[- Bl-[+[-]+]-[+ Bl-T+[-T+]-[+ BI+] -[+[-T+[-
S0 S1 S2 S3 S4 S5 S0 S1 S2 S3 S4 S5 SO0 S1 S2 S3 S4 S5 S0 S1 S2 S3 S4 S5

2-line Inversion 2-line Inversion with dot shift

B/C =1, NW[9:0]=1,DS =0 B/C=1,NW[9:0]=1,DS=1
RI+]-|+]-|+] - Ry-[|+]|-|+]|-|+ R+ -|+]-|+] - RYI-|+|-1+|-]+
GO G|+ -|+|-1+]- GO G| -|+]|-|+]-]+ GO G| -|[+]-|[+]-|+ GO G|+ -|+|-]+]-
Bl-|+|-1+|-]+ Bi+]-|+]-1+] - Bl-|+|-|+|-]|+ Bl+]-|+]-]+] -
R -|+|-1+|-]|+ R+ -|+]-]+] - R+ -|+]-|+] - Ry-[|+]|-|+]-|+
G1 G|+]| -|+]|-|+]|-1<=>]|G1 G} -|+]|-|+]|-|+ Gl Gl+]| -1+ -1+ -)<==1G1 G| -|+]|-|+]|-|+
Bl+]-|+]-|+] - By -|+|-]+|-1+ Bl -|+|-|+|-]+ Bl+]-|+]-|+] -
Ry -|+|-1+|-]|+ RyI+]|-|+]-]+] - Ry-|+|-|+]|-]|+ R+ -+]-]+] -
G2 G| -|+]|-|[+]-|+ G2 G| -|+]|-|+] -]+ G2 G|+ -|+]|-1+]- G2 G| -|+]|-|+]-]|+
Bl+]|-|+]-|+] - By-|+]| - - Bl+]|-|+]-|+] - Bl-|+|-1+|-]+
S0 S1 S2 S3 S4 S S0 S1 S2 S3 S4 S5 S0 S1 S2 S3 S4 S S0 S1 S2 S3 S4 S5

3-line Inversion (Data Pixel Inversion) 3-line Inversion with dot shift

B/C =1, NW[9:0] =2,DS =0 B/C =1, NW[9:0]=2,DS =1
RI+]-|+]-|+] - Ry-[|+]|-|+]|-|+ RYI-|+|-|+|-]|+ RI+]-|+]-]|+] -
GO G|+ -|+|-1+]- GO G| -|+]|-|+]-]+ GO G|+ -|+]-]+] - GO G| -|+]|-|[+]-|+
Bl+]-|+]-]+] - By-|1+|-]+|-|+ Bl+]|-|+]-|+] - Bl-]+|-|1+[-]+
R + +] -]+ R1+ + =+ R+ -|+]-|+] - Ry -|+]-|+]-|+
Gl G| -|+]-]|+]-|F+]<==>|CG1 G} +]|-|+]-]+]- Gl Gl -|+]|-1+]-|+]l<==1G1 G|+]|-|+]|-]|+] -
Bl -|+|-1+|-]+ By+]|-|+]-1+] - Bl-|+|-|+|-]+ Bl+]-|+]-|+] -
R+ -|+]-|+] - Rl-|+]|-|+]|-|+ RYI-|+|-|+]|-|+ Rl+]-|+]|-]+] -
G2 G|+|-|+]-]|+] - G2 G| -|+]|-|+]-]|+ G2 G|+ -|+]|-1+] - G2 G| -|+]|-|+] -]+
Bl+]|-|+]-]+] - By-|+|-|+|-1+ Bl+]|-|+]-|+] - Bl-|+|-1+|-]+
S0 S1 S2 S3 S4 S5 S0 S1 S2 S3 S4 S5 S0 S1 S2 S3 S4 S5 SO0 S1 S2 S3 S4 S5

Column Inversion Column Inversion with dot shift

B/C=0,DS=0 B/C=0,DS=1

RI+]-|+]-]|+] - Ry-[|+]|-|+]-|+ R+ -+ -|+] - RYI-|+|-1+|-]+
GO G|+ -|+|-1+]- GO G| -|+]|-|+]|-]|+ GO G|+ -|+]|-1+] - GO G| -|+]|-|[+]-|+
Bl+]-|+]-]+] - By-|+|[-]+]-|+ Bl+]|-|+]-]+] - Bl-]+|-1+[-]+
R+ -|+]-|+] - Ry -|+]|-|+]-|+ RI+]-|+]-|+] - Ry -]+|-1+|-]+
Gl Gl+| -]+ -1+]|-)<==1G1 G} -|+]|-]F+]|-]|+ Gl Gl+]| -]+ -1+ -)<==1G1 G| -|+]|-|+]|-|+
Bl+]-|+]-|+] - By -|+|-]+|-1+ Bl+]|-|+]-|+] - Bl -|+|-|1+|-]+
RI+] -]+ -]+] - Ry-|+]|-|+]|-|+ R+ -|+]-|+] - Ry-[|+]|-|+]-|+
G2 G|+ -|+]-]|+] - G2 G| -|+]|-|+]| -]+ G2 G|+ -|+|-1+] - G2 G| -|+]|-|[+]-|+
Bl+]|-|+]-|+] - By-|+|-|+|-1+ Bl+]|-|+]-|+] - Bl -|+|-1+|-]+
S0 S1 S2 S3 S4 S5 S0 S1 S2 S3 S4 S5 S0 S1 S2 S3 S4 S5 SO0 S1 S2 S3 S4 S5
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Power control 1 (R03h) (POR = E40Eh)

R/W DC 1B15 1B14 1IB13 1IB12 1IB11 IB10 IB9 IB8 IB7 1IB6 IBS 1IB4 1IB3 1IB2 1IB1 1IB0
W | 1 |(DCM3|DCM2|DCM1|DCMO| 0 BT2 | BT1 | BTO | DC3 | DC2 | DC1 | DCO | AP2 | AP1 | AP0 0
POR 1 1 1 0 0 1 0 0 0 0 0 0 1 1 1 0

DCM3-0: Set the step-up cycle of the negative step-up circuit. When the cycle is accelerated, the driving ability of the
step-up circuit increases, but its current consumption increases too. Adjust the cycle taking into account the display
quality and power consumption.

55
=

olo|lo|o|=|=|=|~|c|c|lele|lr
N
=

—[—lo|o|—|—|o|e|—|~|o|o|Aa
—
=

e e e R N R N T Y ) B R P
<

No. of dotelk
52 (POR)
64
70
86
84
104
104
128
208
256
416
512
For 416 dotclk per line, Horizontal line frequency (fy Typ. 14.8kHz, when dotclk=6.14MHz)
For 512 dotclk per line, Horizontal line frequency (fy Typ. 16.7kHz, when dotclk=8.54MHz)

o el Bl el =l R = [ R [ [ R o}

Note:

For other number of dotclk per line, the Step up frequency will be automatically divided wthin each Fline.

DC3 | DC2 | DC1 | DCO Step-up cycle
Fline x 1 (max
! ! 0 0 dotclk = 512)

1 1 0 1 Fline x 2

1 1 1 0 Fline x 4

1 1 1 1 Fline x 8

BT2-0: Control the step-up factor of the step-up circuit. Adjust the step-up factor according to the power-supply voltage
to be used.

BT2 BT1 BTO Vgu output Vg1 output Vgu booster ratio VL booster ratio
0 0 0 AVDD x 3 -(VGH - VCI) +6 -5
0 0 1 AVDD x 3 -(VGH - AVDD) +6 -4
0 1 0 AVDD x 3 -(AVDD x 3) +6 -6
0 1 1 AVDD x 2 + VCI -(VGH) +5 -5
1 0 0 AVDD x 2 + VCI -(VGH - VCI) +5 -4
1 0 1 AVDD x 2 + VCI -(VGH - AVDD) +5 -3
1 1 0 AVDD x 2 -(VGH) +4 -4
1 1 1 AVDD x 2 -(VGH - VCI) +4 -3

DC3-0: Set the step-up cycle of the positive step-up circuit. When the cycle is accelerated, the driving ability of the step-
up circuit increases, but its current consumption increases too. Adjust the cycle taking into account the display quality

and power consumption.

Note:

55
=
N

=
=

No. of dotclk

52 (POR)

64

70

86

84

104

104

128

208

256

416

ol Ll Bl Rl K=l R = [ R fm [ ) Vo
(=] [ kel el Ll Bl Bl Bl K=l = [ ) Vo)

——|o|o|=|~|clo|~|=|elo|A
e e e I N R N T Y ) B R P

512

For 416 dotclk per line, Horizontal line frequency (fy Typ. 14.8kHz, when dotclk=6.14MHz)
For 512 dotclk per line, Horizontal line frequency (fy Typ. 16.7kHz, when dotclk=8.54MHz)

SSD2128

| Rev0.10 | P29/72

Oct 2009

Solomon Systech



For other number of dotclk per line, the Step up frequency will be automatically divided wthin each Fline.

DC3 | DC2 | DC1 | DCO Step-up cycle
Fline x 1 (max
1 ! 0 0 dotclk = 512)

1 1 0 1 Fline x 2

1 1 1 0 Fline x 4

1 1 1 1 Fline x 8

AP2-0: Adjust the amount of current from the stable-current source in the internal operational amplifier circuit. When
the amount of current becomes large, the driving ability of the operational-amplifier circuits increase. Adjust the current
taking into account the power consumption. While there is no display, such as the system is in a sleep mode, AP2-0 can
be set to (0,0,0) and shutting down the operational amplifier can reduce the power consumption.

AP2 | AP1 | APO Op-amp power
0 0 0 Least
0 0 1 Small
0 1 0 Small to medium
0 1 1 Medium
1 0 0 Medium to large
1 0 1 Large
1 1 0 Large to Maximum
1 1 1 Maximum
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Driver output control (2) (R04h) (POR = 2400h)

R/W DC 1B15 1IB14 IB13 1IB12 IB11 IB10 IB9 1IB8 IB7 1IB6 1IB5 1IB4 IB3 1IB2 IB1 1B0

\\J | 1 |DISP2|DISP1|DISPO| 0 0 OLO 0 0 FSE7 | FSE6 | FSES | FSE4 | FSE3 | FSE2 | FSE1 | FSE0

POR 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0
DISP2:0: Display On / Off Mode Select.
. Displa Displa;

DISP2 | DISP1 | DISPO Display Mode W ganyel) B l‘)’an’il)
0 0 0 If hardware pin DISP =L Blank Black data Blank Black data
0 0 1 If hardware pin DISP =L Blank White data Blank White data
1 0 0 If hardware pin DISP = H Blank Black data Blank Black data
1 0 1 If hardware pin DISP = H Blank White data Blank White data
X 1 1 Input data are valid and write to the data register Input Data Input Data
0 1 0 Input data are invalid and write blank data to the data register Blank Black data Blank Black data
1 1 0 Input data are invalid and write blank data to the data register Blank White data Blank White data

OLO: When OLO =“1", all R, G and B gamma registers are set by one set of gamma control, R30h to R37h.
When OLO = “0”, R, G and B gamma registers are set separately by registers R30h to R37h, R40h to R47h and
R50h to R57h.

FSE7:0: First Slot Source Charge Sharing End Time

FSE7 | FSE6 | FSES | FSE4 | FSE3 | FSE2 | FSE1 | FSEQ HSYNC to Source timing
0 0 0 0 0 0 0 0 Follow eq[2:0] definition
0 0 0 0 0 0 0 1 4 dotclk from hsync falling
0 0 0 0 0 0 1 0 6 dotclk from hsync falling
0 0 0 0 0 0 1 1 8 dotclk from hsync falling
Step =2
1 1 1 0 0 0 0 400 dotclk from hsync falling
1 1 0 1 0 0 0 402 dotclk from hsync falling
1 1 0 0 1 0 0 1
Reserved
1 [t [ 1 [t 1 [ 1 ] 1 [ 1
Frame Cycle Control (ROBh) (POR = D804h)
R/W DC 1IB15S 1IB14 1B13 1IB12 1IB11 1IB10 IB9 IB8 1IB7 1IB6 1IBS 1IB4 1IB3 1B2 I1B1 1B0
w | 1 |GOM1|GOMO|SDT1|SDT0| EQ1 | EQ0 | PT1 | PT0 | EQ2 0 0 0 BTP1 | BTPO | SDT2 0
POR 1 1 0 1 1 0 0 0 0 0 0 0 0 1 0 0
GOM1-0: Sets amount of non-overlap of the gate outputs.
GOM1 | GOMO Gate Qutput Mode
0 0 Non-overlap: HSYNC falling + 100 DOTCLK
0 1 Non-overlap: HSYNC _falling + 60 DOTCLK
1 0 Non-overlap: HSYNC _falling + 30 DOTCLK
1 1 Non-overlap: 6 DOTCLK after Source On
GOM[1:0] = xx 1/3 Line Period  1/3 Line Period

S —

Gn+1
<>
Gate Non-Overlapping
Gn+2 |
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SDT2-0: Set delay amount from the gate output signal falling edge of the source outputs.

SDT2 SDT1 SDTO0 Delay amount of the source output
0 0 0 3 DOTCLK
0 0 1 7 DOTCLK
0 1 0 11 DOTCLK
0 1 1 15 DOTCLK
1 0 0 23 DOTCLK
1 0 1 31 DOTCLK
1 1 0 39 DOTCLK
1 1 1 47 DOTCLK

1/3 Line Period 1/3 Line Period

Gn+1 I

Gn+2

sn X R G B

—>
SDT[2:0]
EQ2-0: Sets the equalizing period on source
EQ2 EQ1 EQO0 EQ period
0 0 0 No EQ
0 0 1 8 clock cycle
0 1 0 16 clock cycle
0 1 1 24 clock cycle
1 0 0 32 clock cycle
1 0 1 40 clock cycle
1 1 0 52 clock cycle
1 1 1 63 clock cycle

4+— 1/3 Line period —>*— 1/3 line period —*

s X
o] mE

Delay amount of .} i

><

the source output  _i; «— Equalizing
period
BTP1-0: Set the Primary booster ratio.
BTP1 BTPO Primary booster ratio
0 0 Reserved
0 1 2X
1 0 3X
1 1 Reserved
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Power Control 3 (RODh) (POR = 0C0Ch)
R/W DC 1IB15 IB14 IB13 IB12 IB11 IB10 IB9 IB8 1IB7 IB6 IB5S IB4 IB3 1IB2 1IB1 1IB0

W I 1 0 0 0 0 |(VDL3| VDL2 |VDL1|VDLO| 0 0 0 0 |VDH3|VDH2|VDH1|VDHO0

POR 0 0 0 0 1 1 0 0 0 0 0 0 1 1 0 0

VDL3-0: Set amplitude magnification of VLCDL. These bits amplify the VLCDL voltage —1.980 to —3.128 times the
Vref voltage set by VDL3-0.

VDL3 VDL2 | VDL1 VDL0 VLCDL Voltage
0 0 0 0 Vref x —1.980
0 0 0 1 Vref x —2.078
0 0 1 0 Vref x —2.183
0 0 1 1 Vref x -2.296
0 1 0 0 Vref x -2.399
0 1 0 1 Vref x -2.508
0 1 1 0 Vref x -2.605
0 1 1 1 Vref x -2.707
1 0 0 0 Vref x -2.793
1 0 0 1 Vref x -2.838
1 0 1 0 Vref x -2.883
1 0 1 1 Vref x -2.930
1 1 0 0 Vref x -2.978
1 1 0 1 Vref x -3.027
1 1 1 0 Vref x -3.077
1 1 1 1 Vref x -3.128

Note:  Vrefis the internal reference voltage equals to 2.0V.

VDH3-0: Set amplitude magnification of VLCDH. These bits amplify the VLCDH voltage 2.023 to 3.158 times the Vref
voltage set by VDH3-0.

VDH3 VDH2 | VDH1 VDHO0 VLCDH Voltage
0 0 0 0 Vref x 2.023
0 0 0 1 Vref x 2.093
0 0 1 0 Vref x 2.169
0 0 1 1 Vref x 2.250
0 1 0 0 Vref x 2.338
0 1 0 1 Vref x 2.400
0 1 1 0 Vref x 2.500
0 1 1 1 Vref x 2.576
1 0 0 0 Vref x 2.647
1 0 0 1 Vref x 2.728
1 0 1 0 Vref x 2.813
1 0 1 1 Vref x 2.903
1 1 0 0 Vref x 3.000
1 1 0 1 Vref x 3.051
1 1 1 0 Vref x 3.104
1 1 1 1 Vref x 3.158

Note:  Vrefis the internal reference voltage equals to 2.0V.

Row Scan Position (ROFh) (POR = 0000h)
R/W DC 1IB15 IB14 IB13 IBI12 IB11 IB10 IB9 1IB§ 1IB7 1IB6 1IB5 1IB4 1IB3 1IB2 1IBl1 IB0

W | 1 0 0 0 0 0 0 0 |SCN8|SCN7|SCN6|SCNS5|SCN4 |SCN3 |SCN2 | SCN1 | SCNO

POR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

SCN8-0: Set the scanning starting position of the gate driver.

RO — <«— 1stline of RO
- deta SYSTECH
= _ R30 EEE Fﬁ ﬂ;}i <«+—— 1stline of
i = > data
SOLOMON SCN8-0 - SCN8-0
SYSTECH = 00000000 i =00011110
da P &% SOLOMON
R271 R271
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Pixel per line (R16h) (POR = EFS8Eh when x400=0, POR = C786h when x400=1)

R/W DC 1IB15 IB14 IB13 1IB12 IB11 1B10 IB9 1IB8 IB7 IB6 IBS 1IB4 1IB3 1[IB2 1IB1 IB0
W | 1 | XL8 | XL7 | XL6 | XL5 | XL4 | XL3 | XL2 | XL1 | XLO | HBP6 | HBP5 | HBP4 | HBP3 | HBP2 HBP1 | HBP0
POR(x400=0)| 1 1 1 0 1 1 1 1 1 0 0 0 1 1 1 0
POR(x400=1)| 1 1 0 0 0 1 1 1 1 0 0 0 0 1 1 0
Note: Number of dotclk for hsync active low period must be smaller than that of HBP
Only for 24-bit, 18-bit parallel and 8-bit, 6-bit serial interface.
XL8-0: Set the number of valid pixel per line.
XL38 XL7 XL6 XL5 XL4 XL3 XL2 XL1 XLO0 No. of pixel per line
0 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 1 2
0 0 0 0 0 0 0 1 0 3
: Step=1
1 1 0 0 0 1 1 1 0 399
1 1 0 0 0 1 1 1 1 400 (por if x400=1)
Step =1
1 1 1 0 1 1 1 1 0 479
1 1 1 0 1 1 1 1 1 480 (por if x400=0)
1 1 1 1 * * * * * Reserved
HBP6-0: Set the delay period from falling edge of HSYNC signal to first valid data.
No. of clock cycle of DOTCLK
HBP6 HBPS HBP4 HBP3 HBP2 HBP1 HBPO RS 8-bit RGB
(without dummy)
0 0 0 0 0 0 0 2 6
0 0 0 0 0 0 1 3 9
0 0 0 0 0 1 0 4 12
0 0 0 0 0 1 1 5 15
0 0 0 0 1 0 0 6 18
0 0 0 0 1 0 1 7 21
0 0 0 0 1 1 0 8 (por if x400=1) 24
0 0 0 0 1 1 1 9 27
0 0 0 1 0 0 0 10 30
0 0 0 1 0 0 1 11 33
0 0 0 1 0 1 0 12 36
0 0 0 1 0 1 1 13 39
0 0 0 1 1 0 0 14 42
0 0 0 1 1 0 1 15 45
0 0 0 1 1 1 0 16 (por if x400=0) 48
Step =1 :Step =3
1 1 1 1 1 0 128 384
1 1 1 1 1 1 1 129 387
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Example for 24-bit RGB interface:

HYSNC

Pixel
Data

Default 480 pixels per line

< Cycle time of HYSYNC >
Set by HBP6-0 Set by XL8-0 HFP
< >e > ———————>
| // //
//

l

Dummy

|D477|D478|D479

Dummy

oorew J UL -] Tyl UL
Y

8 clock cycles of DOTCLK

HBP6-0 = 000110

Example for 8-bit RGB interface (without dummy):

HYSNC

Pixel
Data

< Cycle time of HYSYNC >
Set by HBP5-0 Set by XL8-0 HFP
< > > ——————>
| // // |—
// 4
Default 480 pixels per line
Dummy DO | ——————————— D479 Dummy

~

24 clock cycles of DOTCLK

HBP5-0 = 000110
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Vertical Porch (R17h) (POR = 0003h)
R/W DC 1IB15 1IB14 1IB13 1IB12 1B11 1IB10 1B9 IB8 IB7 1B6 I1B5 1B4 IB3 1B2 IB1 1B0O
w | 1 0 0 0 0 0 0 0 0 VBP7 | VBP6 | VBP5 | VBP4 | VBP3 | VBP2 | VBP1 | VBP0
POR 0 0 0 0 0 0 0 0 0 0 0 0 (1] 0 1 1

VBP7-0: Set the delay period from falling edge of VSYNC to first valid line. The line data within this delay period will
be treated as dummy line.

VBP7 | VBP6 | VBPS | VBP4 | VBP3 | VBP2 | VBP1 | VBP0 | No. of clock cycle of HSYNC
0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 1 2
0 0 0 0 0 0 1 0 3
0 0 0 0 0 0 1 1 4
0 0 0 0 0 1 0 0 5
Step=1
1 1 0 1 1 1 1 1 224
1 1 1 0 0 0 0 0 225
1 1 1 * * * * * Reserved

Example for 24-bit RGB interface:

< Cycle time of VSYNC »
Set by VBR7-0
— - // |—
VSYNC ;
A 272Lines
HSYNC ~ | B N\ - LTI L |—//_
Dummy Lines +— 1% Line Last Line —> VFP
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Power Control 5 (R1Eh) (POR = 0029h)

R/W DC 1B15 1B14 1B13 IB12 IB11 1IB10 IB9 IB8 IB7 IB6 IBS IB4 IB3 IB2 1IB1 1IB0
W | 1 0 0 0 0 0 0 nMTP| 0 |VCM7|VCM6(VCMS|VCM4|VCM3|VCM2|VCM1|VCMO0
POR 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1

nMTP: nMTP equals to “0” after power on reset and VCOMDC voltage equals to programmed MTP value. When

nMTP set to “1”, setting of VCM7-0 becomes valid and voltage of VCOMDC can be adjusted.

VCM7-0: Set the VCOMDC voltage if nMTP = “1”. These bits vary the VCOMDC voltage from —2.55V to 0V.

VCM7 | VCM6 | VCM5 | VCM4 | VCM3 VCM2 | VCM1 | VCMO VCOMDC
0 0 0 0 0 0 0 0 -2.55
0 0 0 0 0 0 0 1 -2.54
Step =0.01
1 1 1 1 1 1 1 0 -0.01
1 1 1 1 1 1 1 1 0.00

Note: VCOMDC = (-vref/200) xVCM<7:0> where vref = 2.0V
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9 EXTENDED COMMAND DESCRIPTION

Reminder — In order to activate extended command, user is required to send R28h-0006 prioir to the extended command
in application. See below for further description on the R28h register.

VCOMDC MTP (R28h) (POR = 0000h)
R/W DC IB15 1B14 1B13 1B12 1IB11 1IB10 1IB9 IB8 IB7 1B6 IB5 1B4 IB3 1B2 IB1 1B0

W | 1 0 0 0 0 0 0 0 0 0 0 0 0 |CCB3|CCB2|CCB1|CCB0

POR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

CCB3-0: Command Control Bit, the master control of the internal command decoder. This register provides function of
software reset and MTP programming.

CCB3 CCB2 | CCB1 CCB0 Usage

0 0 0 0 Release Reset or no action

0 1 0 1 Driver initialization

0 1 1 0 Enable extended test commqnd/
Enable for MTP Programming

1 0 0 0 Erase MTP

1 0 1 0 Fire MTP

1 1 1 0 Reset all command bits to default

All other setting Reserved
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10 MTP PROGRAMMING / ERASE

MTP Programming sequence

Remark: * The application setup should be synchronized.
Notel: nMTP must set to “0” to activate the MTP effect.
Note2: VCI is suggested to be 3.3V during fire MTP.

Precaution:

1. All capacitors on MTP machine should be discharged completely before placing the LCD module.

2. The MTP programming voltage should not be applied when placing and removing the LCD module.
3. The MTP programming voltage should not be applied before VDDIO/VDDEXT/VCI.
4. After MTP is finished, the capacitors at VPP and AVDD must be discharged completely before removing the

LCD module.
Figure 10-1: MTP programming circuitry
Note: C = 1uF
Apply voltage at Step (4
SSD2128 Pply voTad P (4) (built-in on the module)

VPP

_17.\.

GND

7.5V

GND
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Figure 10-2: MTP Programming Flowchart

[ MTP Sequence ]

v

Power up the module as application

[e.g. VCI = 33V, VDDIO = 33V, DOTCLK = 8MHZ]*
Turn on the display as normal mode to 16.7M color with a
testing pattern if any

v

Set nMTP

=“1”in R1Eh

y

Adjust VCOMDC by

VCM][7:0] in R1Eh

# Optimized VCOMDC value

Not optimum value

Reset SSD2128 by toggle reset pin or s/w reset R28h 000Eh

v

Connect a power supply to the module, Dotclk=8MHz

[Ver = Vopexr = Vopio = 3.3V]*

Write commands for MTP initialization:
Register Value Remarks
R28h 0006h
R2%h 80COh Only switch on AVDD

v

Wait 200ms for activation

v

Connect VPP with 7.5V power supply (Figure 10-1)

v

Write the optimum value to VCM [7:0] in R1Eh and
set nMTP = “1".

v

Write command for firing MTP:

Register

Value

R28h

000Ah

v

Wait 0.5s for the process

v

Power down the module and remove 7.5V power supply

v

[ MTP completed ]
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MTP Erase sequence

Remark: * The application setup should be synchronized.

Precaution:

1. All capacitors on MTP machine should be discharged completely before placing the LCD

module.

2. The MTP erase voltage should not be applied when placing and removing the LCD module.
3. The MTP erase voltage should not be applied before Vppio/Vppext/Ver-
4.  After Erasing MTP is finished, the capacitors at VPP and AVDD must be discharged completely

before removing the LCD module.

Figure 10-3: MTP Erase circuitry

MTP Re-Write cycle

SSD2128
VPP - '\'
v - 7.5V
GND Note: C =1uF
(built-in on the module)
Table 10-1: MTP Re-write cycle
| Characteristics || Symbol Min Typ Max Units
Re-write Cycle N - - 4 Cycle
Power Supply voltage for programming VPP 7.25 7.5 7.75 \Y
Power Supply voltage for erase VPP 7.25 7.5 7.75 V
Program Pixel Clock trixcLk - 8 - MHz
Program time Tprog - 0.5 - s
Erase Pixel Clock tpixcLk - 8 - s
Erase time Terase - 0.5 - S

Note: The suggested value is based on IC evaluation result which does not include ITO resistance.
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Figure 10-4: MTP Erase Flowchart

[ MTP Erase Sequence ]

v

Turn off and Power down the module

v

Connect a power supply to the module
[e.g. VCI = 33V, VDDEXT = VDDIO = 33V, DOTCLK = SMHZ]*

\ 4

Toggle reset pin or send s/w reset R28h 000Eh to reset the module

A
Write commands for erase MTP initialization:

Register Value
R28h 0006h
R2%h 80EOh
ROFh 013Fh

A

Wait 200ms for activation

v
Connect VPP with 7.5V power supply (Figure
10-3)

Write command for erasing MTP:
Register Value

R28h 0008h

y

Wait 0.5s for the process

A\ 4

Write command for disable erasing MTP:
Register Value

R28h 0000h

A
Power down the module and remove 7.5V power supply

\ 4
[ MTP Erase completed ]
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11 GAMMA ADJUSTMENT FUNCTION

The SSD2128 incorporates gamma adjustment function for the 16.7M-color display. Gamma adjustment is
implemented by deciding the 12-grayscale levels with micro gradient adjustment and amplitude adjustment
register for each of the internal positive and negative polarity with separated register settings for each RGB
color. Set up by the liquid crystal panel’s specification.

Figure 11-1: Grayscale Control

RED GREEN BLUE
VRP00[5:0] | VRP10[5:0] | VRP20[5:0]

RGB Interface

VRPO01[5:0] | VRP11[5:0] | VRP21[5:0] l l l
PRP00[4:0] | PRP10[4:0] | PRP20[4:0] YV VYV VYV VY
PRP01[3:0] | PRP11[3:0] | PRP21[3:0] G7/G6|G5/G4|G3|G2|G1/G0
PRP02[2:0] | PRP12[2:0] | PRP22[2:0]
PRPO03[3:0] | PRP13[3:0] | PRP23[3:0] Display Data
PRP04[3:0] | PRP14[3:0] | PRP24[3:0]
PRPO05[3:0] | PRP15[3:0] | PRP25[3:0]
PRP06[3:0] | PRP16[3:0] | PRP26[3:0]

L

PRP07[2:0] | PRP17[2:0] | PRP27[2:0]
PRP08[3:0] | PRP18[3:0] | PRP28[3:0]
VRP09[4:0] | VRP19[4:0] | VRP29[4:0] \ﬂl A sbits A sobits A sbits
SRP00[3:0] | SRP10[3:0] | SRP20[3:0] | |3 gammas 2 . 4 . 4
- . . 12 levels 256 levels :
Positive polarity register | 256 grayscale |||| 256 grayscale |||| 256 grayscale
—_———_/ | Grayscale |__ i Control <R> Control <G> Control <B>
RED GREEN BLUE amplifier l
VRNO0[5:0] | VRN10[5:0] | VRN20[5:0] |
VRNO1[5:0] | VRN11[5:0] | VRN21[5:0] LCD Driver LCD Driver LCD Driver
PRNO00[4:0] | PRN10[4:0] | PRN20[4:0] v25_57

PRNO01[3:0] | PRN11[3:0] | PRN21[3:0]
PRN02[2:0] | PRN12[2:0] | PRN22[2:0]
PRN03[3:0] | PRN13[3:0] | PRN23[3:0] Y
PRN04[3:0] | PRN14[3:0] | PRN24[3:0]

PRN05[3:0] | PRN15[3:0] | PRN25[3:0]

PRN06[3:0] | PRN16[3:0] | PRN26[3:0] G
PRN07[2:0] | PRN17[2:0] | PRN27[2:0]

PRN08[3:0] | PRN18[3:0] | PRN28[3:0]

VRNO9[4:0] | VRN19[4:0] | VRN29[4:0] LCD
SRNO0[3:0] | SRN10[3:0] | SRN20[3:0]

Negative polarity register

11.1 Structure of Grayscale Amplifier

Below figure indicates the structure of the grayscale amplifier. It determines 12 levels (VINO-VIN-11) by the
micro gradient adjuster and the amplitude register. Also, dividing these levels with ladder resistors generates
VO to V255.
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Figure 11-2: Structure of grayscale amplifier

_ Amplitude_ Micro Gradient adjustment register
adjustment register PRPO PRP2 PRP4 PRP6 PRP8 SRPO

VLCDH MR R PRP1 PRP3 PRP5 PRP7 PRPY
6 // // //////////////////////
VINPO V0
J ¥ ~ .,
=
5
VINP1 V4
N R
=
4
VINP2 V8
N -
=
3
VINP3 V16
N .
=
4
VINP4 Va2
N L
=~
4 f -
VINP5 ) Va1
_ —~ o
o €
o <
3 4 o
= T
§ VINPG ® V174
S N 7
— &
4
VINP7 V223
N \
=
4
VINP8 V239
N
= —
3
VINP9 V247
N I
=
4
VINP10 V251
N
= —
5
VINP11 V255
N I
=
6
* Individual ladder resistors are used for positive and negative polarity.
GND
SSD2128 | Rev0.10 | P44/72 | Oct 2009 Solomon Systech



Figure 11-3: Structure of Ladder resistor

VLCDH VLCDL

Ladder resistor for positive polarity Ladder resistor for negative polarity

1
[
!
1!
!
1 1
1 1
!
!
< VRPO[5:0] H < VRNO[5:0]
0 to 63R 'l 0toB3R
» VINPO > 1l B VINNO >
1 !
1R H 1R
< PRPO[4:0] . < PRNO[4:0]
0to 31R i1 010 31R
»  VINP1T > | : > VINNT >
1
1R ! i 1R
< PRP1[3:0] L < PRN1[3:0]
0 to 15R 'l 0to15R
» VINP2 > 1} > VINN2 >
!
4R b 4R
< PRP2[2:0] H < PRN2[2:0]
0to 7R 1 : 0to 7R
» VINPZ > > VINNG >
1
1
2R : ! 2R
< PRP3[3:.0] X < PRN3[3:0]
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11.2 Gamma Adjustment Register

This block is the register to set up the grayscale voltage adjusting to the gamma specification of the LCD
panel. This register can independent set up to positive/negative polarities and there are three types of register
groups to adjust gradient and amplitude on number of the grayscale, characteristics of the grayscale voltage.
R.G.B. grayscale voltage can be adjusted individually. Following graphics indicates the operation of each
adjusting register.

Figure 11-4: Gamma Adjustment Function

Micro Gradient adjustment Amplitude adjustment

A A /

Gravscale Voltaae
\
\
N
N
Gravscale Voltaae
\

v
v

Grayscale Number Grayscale Number

Micro gradient adjusting register

The micro gradient-adjusting resistor is to make subtle adjust around middle gradient, specification of the
grayscale number and the grayscale voltage without changing the dynamic range. To accomplish the
adjustment, it controls the variable resistors in the middle of the ladder resistor by registers (PRP(N)O0 -
PRP(N)9) and (SRP(N)) for the grayscale voltage generator. Also, there are independent resistors on the
positive/negative polarities in order for corresponding to asymmetry drive.

Amplitude adjusting register

The amplitude-adjusting resistor is to adjust amplitude of the grayscale voltage. To accomplish the adjustment,
it controls the variable resistors in the boundary of the ladder resistor by registers (VRP(N)0 / VRP(N)1) for
the grayscale voltage generator. Also, there is an independent resistor on the positive/negative polarities as
well as the gradient-adjusting resistor.
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11.3 Ladder Resistor / Grayscale Amplifier

This block outputs the reference voltage of the grayscale voltage. There are two ladder resistors with variable
resistors for selecting voltage generated by the ladder resistor. The gamma registers control the variable
resistors for amplitude adjustment and micro gradient adjustment.

Variable Resistor
There are 4 types of the variable resistors that are for the gradient and amplitude adjustment. The resistance is

set by the resistor (PRP(N)0 - PRP(N)9), (SRP(N)0 / SRP(N)1) and (VRP(N)0 / VRP(N)1) as below.

PRP1,PRN1,
PRP3,PRN3,
PRP4,PRN4
VRPO,VRNO, . PRPO,PRNO, . ’ ’ . PRP2,PRN2, .
VRP1 VRN1 Resistance PRP9 PRNY Resistance | |PRP5,PRN5,| Resistance PRP7.PRN7 Resistance
PRP6,PRNG,
PRP8,PRNS,
SRP0,SRNO
000000 OR 00000 OR 0000 OR 000 OR
000001 1R 00001 1R 0001 1R 001 1R
000010 2R 00010 2R 0010 2R 010 2R
] ) ) 011 3R
T T '_ 100 4R
Step.— 1R Step.— 1R Step.— 1R 101 5R
' ) ' 110 6R
111101 61R 11101 29R 1101 13R 111 7R
111110 62R 11110 30R 1110 14R
111111 63R 11111 31R 1111 15R
Figure 11-5: Gamma Curve for DC-VCOM
VLCDH
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>
2 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
§ Vo- 25 50 75 100 125 150 175 200 225 250
g
O
Negative curve
V255-
VLCDL Grayscale Number
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Table 11-1: Grayscale voltage Formula

Grayscale Grayscale Grayscale
voltage Formula voltage Formula voltage Formula
VO VINP(N)O V43 (V32-V81)*(38/49)+V81 V86 (V81-V174)*(88/93)+V174
V1 (VO-V4)*(3/4)+V4 V44 (V32-V81)*(37/49)+V81 Va7 (V81-V174)*(87/93)+V174
V2 (VO-V4)*(2/4)+V4 V45 (V32-V81)*(36/49)+V81 V88 (V81-V174)*(86/93)+V174
V3 (VO-V4)*(1/4)+V4 V46 (V32-V81)*(35/49)+Vv81 V89 (V81-V174)*(85/93)+V174
V4 VINP(N)1 V47 (V32-V81)*(34/49)+Vv81 Va0 (V81-V174)*(84/93)+V174
V5 (V4-V8)*(3/4)+V8 V48 (V32-V81)*(33/49)+V81 Va1 (V81-V174)*(83/93)+V174
V6 (V4-V8)*(2/4)+V8 V49 (V32-V81)*(32/49)+V81 V92 (V81-V174)*(82/93)+V174
V7 (V4-V8)*(1/4)+V8 V50 (V32-V81)*(31/49)+Vv81 V93 (V81-V174)*(81/93)+V174
V8 VINP(N)2 V51 (V32-V81)*(30/49)+V81 V94 (V81-V174)*(80/93)+V174
V9 (V8-V16)*(7/8)+V16 V52 (V32-V81)*(29/49)+V81 V95 (V81-V174)*(79/93)+V174
V10 (V8-V16)*(6/8)+V16 V53 (V32-V81)*(28/49)+V81 V96 (V81-V174)*(78/93)+V174
V11 (V8-V16)*(5/8)+V16 V54 (V32-V81)*(27/49)+V81 Va7 (V81-V174)*(77/93)+V174
V12 (V8-V16)*(4/8)+V16 V55 (V32-V81)*(26/49)+V81 Vo8 (V81-V174)*(76/93)+V174
V13 (V8-V16)*(3/8)+V16 V56 (V32-V81)*(25/49)+V81 V99 (V81-V174)*(75/93)+V174
V14 (V8-V16)*(2/8)+V16 V57 (V32-V81)*(24/49)+V81 V100 (V81-V174)*(74/93)+V174
V15 (V8-V16)*(1/8)+V16 V58 (V32-V81)*(23/49)+Vv81 V101 (V81-V174)*(73/93)+V174
V16 VINP(N)3 V59 (V32-V81)*(22/49)+V81 V102 (V81-V174)*(72/93)+V174
V17 (V16-V32)*(15/16)+V32 V60 (V32-V81)*(21/49)+V81 V103 (V81-V174)*(71/93)+V174
V18 (V16-V32)*(14/16)+V32 V61 (V32-V81)*(20/49)+V81 V104 (V81-V174)*(70/93)+V174
V19 (V16-V32)*(13/16)+V32 V62 (V32-V81)*(19/49)+V81 V105 (V81-V174)*(69/93)+V174
V20 (V16-V32)*(12/16)+V32 V63 (V32-V81)*(18/49)+V81 V106 (V81-V174)*(68/93)+V174
V21 (V16-V32)*(11/16)+V32 V64 (V32-V81)*(17/49)+V81 V107 (V81-V174)*(67/93)+V174
V22 (V16-V32)*(10/16)+V32 V65 (V32-V81)*(16/49)+V81 V108 (V81-V174)*(66/93)+V174
V23 (V16-V32)*(9/16)+V32 V66 (V32-V81)*(15/49)+V81 V109 (V81-V174)*(65/93)+V174
V24 (V16-V32)*(8/16)+V32 V67 (V32-V81)*(14/49)+V81 V110 (V81-V174)*(64/93)+V174
V25 (V16-V32)*(7/16)+V32 V68 (V32-V81)*(13/49)+V81 V111 (V81-V174)*(63/93)+V174
V26 (V16-V32)*(6/16)+V32 V69 (V32-V81)*(12/49)+V81 V112 (V81-V174)*(62/93)+V174
V27 (V16-V32)*(5/16)+V32 V70 (V32-V81)*(11/49)+Vv81 V113 (V81-V174)*(61/93)+V174
V28 (V16-V32)*(4/16)+V32 V71 (V32-V81)*(10/49)+V81 V114 (V81-V174)*(60/93)+V174
V29 (V16-V32)*(3/16)+V32 V72 (V32-V81)*(9/49)+V81 V115 (V81-V174)*(59/93)+V174
V30 (V16-V32)*(2/16)+V32 V73 (V32-V81)*(8/49)+V81 V116 (V81-V174)*(58/93)+V174
V31 (V16-V32)*(1/16)+V32 V74 (V32-V81)*(7/49)+V81 V117 (V81-V174)*(57/93)+V174
V32 VINP(N)4 V75 (V32-V81)*(6/49)+V81 V118 (V81-V174)*(56/93)+V174
V33 (V32-V81)*(48/49)+V81 V76 (V32-V81)*(5/49)+Vv81 V119 (V81-V174)*(55/93)+V174
V34 (V32-V81)*(47/49)+V81 V77 (V32-V81)*(4/49)+V81 V120 (V81-V174)*(54/93)+V174
V35 (V32-V81)*(46/49)+V81 V78 (V32-V81)*(3/49)+V81 V121 (V81-V174)*(53/93)+V174
V36 (V32-V81)*(45/49)+V81 V79 (V32-V81)*(2/49)+Vv81 V122 (V81-V174)*(52/93)+V174
V37 (V32-V81)*(44/49)+V81 V80 (V32-V81)*(1/49)+Vv81 V123 (V81-V174)*(51/93)+V174
V38 (V32-V81)*(43/49)+V81 V81 VINP(N)5 V124 (V81-V174)*(50/93)+V174
V39 (V32-V81)*(42/49)+V81 V82 (V81-V174)*(92/93)+V174 V125 (V81-V174)*(49/93)+V174
V40 (V32-V81)*(41/49)+V81 V83 (V81-V174)*(91/93)+V174 V126 (V81-V174)*(48/93)+V174
V41 (V32-V81)*(40/49)+V81 V84 (V81-V174)*(90/93)+V174 V127 (V81-V174)*(47/93)+V174
V42 (V32-V81)*(39/49)+V81 V85 (V81-V174)*(89/93)+V174 V128 (V81-V174)*(46/93)+V174
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Grayscale Grayscale Grayscale

voltage Formula voltage Formula voltage Formula
V129 (V81-V174)*(45/93)+V174 V172 (V81-V174)*(2/93)+V174 V215 (V174-V223)*(8/49)+V223
V130 (V81-V174)*(44/93)+V174 V173 (V81-V174)*(1/93)+V174 V216 (V174-V223)*(7/49)+V223
V131 (V81-V174)*(43/93)+V174 V174 VINP(N)6 V217 (V174-V223)*(6/49)+V223
V132 (V81-V174)*(42/93)+V174 V175 (V174-V223)*(48/49)+V223 V218 (V174-V223)*(5/49)+V223
V133 (V81-V174)*(41/93)+V174 V176 (V174-V223)*(47/49)+V223 V219 (V174-V223)*(4/49)+V223
V134 (V81-V174)*(40/93)+V174 V177 (V174-V223)*(46/49)+V223 V220 (V174-V223)*(3/49)+V223
V135 (V81-V174)*(39/93)+V174 V178 (V174-V223)*(45/49)+V223 V221 (V174-V223)*(2/49)+V223
V136 (V81-V174)*(38/93)+V174 V179 (V174-V223)*(44/49)+V223 V222 (V174-V223)*(1/49)+V223
V137 (V81-V174)*(37/93)+V174 V180 (V174-V223)*(43/49)+V223 V223 VINP(N)7
V138 (V81-V174)*(36/93)+V174 V181 (V174-V223)*(42/49)+V223 V224 (V223-V239)*(15/16)+V239
V139 (V81-V174)*(35/93)+V174 V182 (V174-V223)*(41/49)+V223 V225 (V223-V239)*(14/16)+V239
V140 (V81-V174)*(34/93)+V174 V183 (V174-V223)*(40/49)+V223 V226 (V223-V239)*(13/16)+V239
V141 (V81-V174)*(33/93)+V174 V184 (V174-V223)*(39/49)+V223 V227 (V223-V239)*(12/16)+V239
V142 (V81-V174)*(32/93)+V174 V185 (V174-V223)*(38/49)+V223 V228 (V223-V239)*(11/16)+V239
V143 (V81-V174)*(31/93)+V174 V186 (V174-V223)*(37/49)+V223 V229 (V223-V239)*(10/16)+V239
V144 (V81-V174)*(30/93)+V174 V187 (V174-V223)*(36/49)+V223 V230 (V223-V239)*(9/16)+V239
V145 (V81-V174)*(29/93)+V174 V188 (V174-V223)*(35/49)+V223 V231 (V223-V239)*(8/16)+V239
V146 (V81-V174)*(28/93)+V174 V189 (V174-V223)*(34/49)+V223 V232 (V223-V239)*(7/16)+V239
V147 (V81-V174)*(27/93)+V174 V190 (V174-V223)*(33/49)+V223 V233 (V223-V239)*(6/16)+V239
V148 (V81-V174)*(26/93)+V174 V191 (V174-V223)*(32/49)+V223 V234 (V223-V239)*(5/16)+V239
V149 (V81-V174)*(25/93)+V174 V192 (V174-V223)*(31/49)+V223 V235 (V223-V239)*(4/16)+V239
V150 (V81-V174)*(24/93)+V174 V193 (V174-V223)*(30/49)+V223 V236 (V223-V239)*(3/16)+V239
V151 (V81-V174)*(23/93)+V174 V194 (V174-V223)*(29/49)+V223 V237 (V223-V239)*(2/16)+V239
V152 (V81-V174)*(22/93)+V174 V195 (V174-V223)*(28/49)+V223 V238 (V223-V239)*(1/16)+V239
V153 (V81-V174)*(21/93)+V174 V196 (V174-V223)*(27/49)+V223 V239 VINP(N)8
V154 (V81-V174)%(20/93)+V174 V197 (V174-V223)*(26/49)+V223 V240 (V239-V247)*(7/8)+V247
V155 (V81-V174)*(19/93)+V174 V198 (V174-V223)*(25/49)+V223 V241 (V239-V247)*(6/8)+Vv247
V156 (V81-V174)*(18/93)+V174 V199 (V174-V223)*(24/49)+V223 V242 (V239-V247)*(5/8)+Vv247
V157 (V81-V174)*(17/93)+V174 V200 (V174-V223)*(23/49)+V223 V243 (V239-V247)*(4/8)+V247
V158 (V81-V174)*(16/93)+V174 V201 (V174-V223)*(22/49)+V223 V244 (V239-V247)*(3/8)+V247
V159 (V81-V174)*(15/93)+V174 V202 (V174-V223)*(21/49)+V223 V245 (V239-V247)*(2/8)+V247
V160 (V81-V174)*(14/93)+V174 V203 (V174-V223)*(20/49)+V223 V246 (V239-V247)*(1/8)+Vv247
V161 (V81-V174)*(13/93)+V174 V204 (V174-V223)*(19/49)+V223 V247 VINP(N)9
V162 (V81-V174)*(12/93)+V174 V205 (V174-V223)*(18/49)+V223 V248 (V47-V251)*(3/4)+V251
V163 (V81-V174)*(11/93)+V174 V206 (V174-V223)*(17/49)+V223 V249 (V247-V251)*(2/14)+V251
V164 (V81-V174)*(10/93)+V174 V207 (V174-V223)*(16/49)+V223 V250 (V247-V251)*(1/4)+V251
V165 (V81-V174)*(9/93)+V174 V208 (V174-V223)*(15/49)+V223 V251 VINP(N)10
V166 (V81-V174)*(8/93)+V174 V209 (V174-V223)*(14/49)+V223 V252 (V251-V255)*(3/4)+V255
V167 (V81-V174)*(7/93)+V174 V210 (V174-V223)*(13/49)+V223 V253 (V251-V255)*(2/4)+V255
V168 (V81-V174)*(6/93)+V174 V211 (V174-V223)*(12/49)+V223 V254 (V251-V255)*(1/4)+V255
V169 (V81-V174)*(5/93)+V174 V212 (V174-V223)*(11/49)+V223 V255 VINP(N)11
V170 (V81-V174)*(4/93)+V174 V213 (V174-V223)*(10/49)+V223
V171 (V81-V174)*(3/93)+V174 V214 (V174-V223)*(9/49)+V223
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12 MAXIMUM RATINGS

Maximum Ratings (Voltage Referenced to Vi)

Symbol Parameter Value Unit
Vcore Supply voltage for logic -0.3 to +2.0 \
Vbpio Supply Voltage for I/O -0.3 to +4.0 \Y
Vi Input Voltage VSS-0.3t05.0 \

1 Current Drain Per Pin Excluding Vcorg and Vgg 25 mA
Ta Operating Temperature -40 to +85 °C
Tyte Storage Temperature -65 to +150 °C

Maximum ratings are those values beyond which damages to the device may occur. Functional operation should be restricted to the
limits in the Electrical Characteristics tables or Pin Description section.

This device contains circuitry to protect the inputs against damage due to high static voltages or electric fields; however, strong
electric fields, 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
casily 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. It is advised that proper precautions to be taken to avoid application of any voltage
higher than maximum rated voltages to this high impedance circuit. For proper operation it is recommended that analog voltages
should be constrained to the range Vg < Vss < Vppio < Vi < Vgu- Reliability of operation is enhanced if unused input is connected to
an appropriate logic voltage level (e.g., either Vs or Vppjp). Unused outputs must be left open. This device may be light sensitive.
Caution should be taken to avoid exposure of this device to any light source during normal operation. This device is not radiation
protected.
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13 DC CHARACTERISTICS

DC Characteristics (Unless otherwise specified, Voltage Referenced to Vgg, T4 = -40 to 85°C)

Symbol Parameter Test Condition Min Typ |Max Unit
. . Recommend Operating Voltage
Vbbio Power supply pin of 10 pins Possible Operating Voltage 1.6 - 33 \%
Recommend Operating Voltage
Va Booster Reference Supply Voltage Range (3) Possible Operating Voltage 2.5 - 33 \Y%
Lgjeepl Sleep mode current (VCI pin) 40 100 uA
| “sleep — - =
Liecp2 Sleep mode current (VDDIO) VDDEXT=VDDIO=3.3V, VCI=3.3V - 45 100 uA
. 100pF loading at Source output
Lapx2 Operating mode current (VCI x 2 mode) VDDIO=3.3V, VCI=33V - 15 30 mA
. 100pF loading at Source output
Lipx3 Operating mode current (VCI x 3 mode) VDDIO=33V, VCI=3 3V - 25 40 mA
. . | No panel loading, VCI and VCHS = 10 85 91 - %
AVDD AVDDx 2 primary booster efficiency Ohm - - VeI x2 v
No panel loading; 4x booster; ITO for
CIP, CIN, C2P, C2N,AVDD, VCl and | 45.8 71.7 |- %
VCHS =10 Ohm
No panel loading; 5x booster; ITO for
VGH Gate driver High Output Voltage Booster efficiency” CIP, CIN, C2P, C2N,AVDD, VCland | 54.6 86.5 |- %
VCHS = 10 Ohm
No panel loading; 6x booster; ITO for
C1P, CIN, C2P, C2N,AVDD, VCI and 53.9 858 |- %
VCHS = 10 Ohm
No panel loading; 3x booster; ITO for - 73.6 |- %
C3P, C3N, VGH, VCI and VCHS = 10
Ohm - - AVDDM \%
No panel loading; 4x booster; ITO for - 75 - %
C3P,C3N, VGH, VCI and VCHS = 10
VGL Gate driver Low Output Voltage Booster efficiency Ohm 3 - AgBM v
No panel loading; 5x booster; ITO for
C3P,C3N, VGH, VCl and VCHS =10 |52.2 824 |- %
Ohm
No panel loading; 6x booster; ITO for
C3P,C3N, VGH, VCIland VCHS =10 |52.9 83.1 |- %
Ohm
VCOMDC | VCOMDC Output Voltage VCIM - VSS-0.2 \
AVDD AVDD Source Output Voltage® 3.5 - 6.5 \
AVDDM | AVDDM Source Output Voltage -6.5 - -3.5 \
*
VOHI Logic High Output Voltage Tout=-100uA %9 - Vbbio \"
DDIO
VOLI1 Logic Low Output Voltage Tout=100uA 0 - 0.1 * Vppio |V
*
VIHI Logic High Input voltage (\)/'7 - Vbbio v
DDIO
VIL1 Logic Low Input voltage 0 - 0.3 * Vppio |V
Ton Logic High Output Current Source Vout = Vppio-0.4V 50 - - pA
IoL Logic Low Output Current Drain Vout = 0.4V - - -50 HA
loz Logic Output Tri-state Current Drain Source -1 - 1 LA
I /T Logic Input Current -1 - 1 LA
Cin Logic Pins Input Capacitance - 5 7.5 pF
Rson Source drivers output resistance - 1 - kQ
Roon Gate control signals output resistance - 500 |- Q
Reon VCOM output resistance - 200 |- Q
TC Temperature Coefficient - 0.012 | - %
Notel: AVpp efficiency = AVpp /(2 X Vi) x 100%
Note2: Vg efficiency = Vgu/(Ver x n) x 100% (where n = booster factor)
Note3: AVDD - VLCDH > 0.1V
Note4:  |AVDD|>|AVDDM| + 0.2V
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14 Functional Block Description

14.1 Serial Interface

Serial Interface — 4-wire (8 bits)

The clock synchronized serial peripheral interface (SPI) using the chip select line (CSB), serial transfer clock line (SCK),
serial input data (SDI). The serial data transfer starts at the falling edge of CSB input and ends at the rising edge of
CSB.SDC determinate the data of SDI which is register or data.

Figure 14-1: 4-wire Serial Interface timing diagram

Transfer starts Transfer ends  Transfer starts Transfer ends Transfer starts Transfer ends

e T it Tl f
SDC _\ /

1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
SCK
MSB LSB MSB LSB MSB LSB
S I G,0,0,0,0.0,0.0 B0 659008 9.0,9,0.9.0.9.0,
\___ Register ) U Data ) I\ Data )
Figure 14-2: Example of 4-wire (8 bits)
Frame 1 (Command 10h) Frame 2 (Data 5Ah)
Transfer starts Transfer ends Transfer starts Transfer ends

CSB \ CSB

SDC

SDC

SDI |_| SDI
Frame 3 (Data 78h)
Transfer starts Transfer ends
CSB
SDC
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Serial Interface — 3-wire (9 bits)

The clock synchronized serial peripheral interface (SPI) using the chip select line (CSB), serial transfer clock line (SCK),
serial input data (SDI). The serial data transfer starts at the falling edge of CSB input and ends at the rising edge of CSB.
DC bit determinate the data of SDI which is register or data.

Figure 14-3: 3-wire Serial Interface timing diagram

Transfer starts Transfer ends  Transfer starts Transfer ends  Transfer starts Transfer ends
CSB
1.2 3 4 5 6 7 8 9 1.2 3 4 5 6 7 8 9 1.2 3 4 5 6 7 8 9
SCK
MSB LSB MSB LSB MSB LSB
995556609 >R 065550099
6 4 1 0 14, 10/\ 9 8 6 4 0
k Register J I\ Data ) N Data )

Figure 14-4: Example of 3-wire (9 bits)

Frame 1 (Command 10h) Frame 2 (Data 5Ah)

CSB

o fififRHART
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Serial Interface — 3-wire (24 bits)

The clock synchronized serial peripheral interface (SPI) using the chip select line (CSB), serial transfer clock line (SCK),
serial input data (SDI), and serial output data (SDO). The serial data transfer starts at the falling edge of CSB input and
ends at the rising edge of CSB. DC bit determinate the data of SDI which is register or data. RW bit determinate the read

/ write operation.

Figure 14-5: 3-wire (24-bit) Serial Interface timing diagram
Write

Transfer starts Transfer ends

CSB
SCK 1. 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
SDI
Start byte Index register setting / Instruction,
Read
Trajmer starts Transf
t
1% stepread  CSB m
1

2 3 4 5 6 7 8 9 0 11 12 13 14 15 16 17 18 19 20 21 22 23 24

- Index register sck

SDI

code N _

Start byte Index register setting / Instruction,

SDO

2" step read
- Data at SDO

Transfer ends

Transfer starts
CSB /

1.2 3 4 5 67 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
SCK
SDI
Device ID DC|RW|
I\ code !
Start byte Index register setting / Instruction,
5 8.9.8660.6,66600606606606000
23 120/\ 19 18 16 14 10 9 8 6 4 0
SDO N %

Status read
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14.2 Data Control

The display data and frame position information from the controller is synchronized with the Gate Drive circuit and shift
registered for the Source Driver circuit.

14.3 Booster and Regulator Circuit

These two functional blocks generate the voltage of Vgu, VgL, Veompe, Viepn and Vicpr which are necessary for
operating a TFT LCD.

14.4 Shift Register

The shift registers control the direction of line scanning of source and gate.

14.5 Data Latches

This block is a series of latches carrying the display signal information. These latches hold the data, which will be fed to
the Source Driver to output the required voltage level.

14.6 Reset Circuit
This block is integrated into the Interface Logic which includes Power On Reset circuitry and the hardware reset pin,
RES . Both of these having the same reset function. Once the RES pin receives a negative reset pulse, all internal

circuitry will start to initialize. The minimum pulse width for completing the reset sequence is 10us. The status of the
chip after reset is given in Command Table:

14.7 Dynamic Backlight Control (DBC)
Switch is turned on and off by the DBC signal. The LED brightness is controlled by DBC signal

Backlight
EUFDW : R4 M
oltage (e.q. 5l
18V) R3 IRLMLS203
T F5
Sk
M3
35D2128 NTK3134N LED+
Ll Backiiaht
DRY M2V
SM74 NTK31340
series =,
4 =30

GND
(Separate from SS02128 power supphy)
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15 AC CHARACTERISTICS
15.1 Display signal output timing

GO
G1
G2
G3
G4
G5
SO
S1

VSYNC |
G813
G814
G815

SO0 Polarity
S1 Polarity

Unit
ms
us
us
us
us

Solomon Systech

Max

Typ
16.7
61.3
20.4

Min

tsync
Figure 15-1: Gate and source output timing (Dot inversion, gate non-overlapping)

Delay time between each field
Delay time between each field
| Rev0.10 | P56/72 | Oct 2009

1 / Frame Frequency
1 / Line Frequency
1 / Source Frequency

Parameter

Symbol
tysyne
tHsYNC
tSm

tvbp

tvfp

SSD2128




Figure 15-2- Example of color filter arrangement (X400=0, TB =1, RL = 0)

D O ~ © O T o
NN NN N NS
D VD U U D U %
v 0 o u u u u
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15.2 SPI Timing

AC Characteristics (Unless otherwise specified, Voltage Referenced to Vg, Vppio = 3.3V, Ty = -40 to 85°C)

Serial Peripheral Interface (SPI)

+ > —
N, t'.'sys t\rsyh 7[
VSYNC 0.1poio 01 oo
; Thsys theyn i
HSYNC \v 0AVopo | —/
tru
tDC:ITCL*:

DOTCLK

Pixel _\YL 0.9Vooo . 0-9omo
Data DATA >< 01V omp —25%— 0.1Vppo 0_1\:DD9:Z DATA >< DATA

Figure 15-3- Pixel Clock Timing

Characteristics Symbol Min Typ Max Units
DOTCLK Frequency 24 Plts pz?rallel fhorerx - . L MHz
8 bits serial - - -
. 24 bits parallel 714 - -
DOTCLK Period R bits serial thoTCLK : 4 - nSec
. . 24 bits parallel - 1 -
Pixel Clock Period 8 bits serial tPI_XCLK B 3 B tDOTCLK
. 24 bits parallel
Pixel Clock Freq. % bits serial frixcLk - - 14 MHz
Vertical Sync Setup Time tysys 5 - - nSec
Vertical Sync Hold Time tusyh 5 - - nSec
Horizontal Sync Setup Time thsys 5 - - nSec
Horizontal Sync Hold Time theyh 5 - - nSec
Phase difference of Sync Signal Falling Edge thy 0 - 480 tDOTCLK
DOTCLK Low Period tekL 18 - - nSec
DOTCLK High Period tekn 18 - - nSec
Data Setup Time tas 10 - - nSec
Data hold Time tdn 15 - - nSec
Reset pulse width tRES 10 - - uSec
Rise / Fall time t./ te - - 25 nSec

Notel:  External clock source must be provided to DOTCLK pin of SSD2128Z. The driver will not operate
if absent of the clocking signal.
Note2:  Tr/Tf apply to all logic input, RGB and SP1I signals
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Vbbio
VppexT
Vel —
RES
— /i .>1ns
> e—
— —*10us ie—
SHUT S1us
DOTCLK
ST LK
VGH : i
«— «— >
< 10 frames; <10 frames} < 10 frames;
VeH
Output
~\/ci

Figure 15-4 VGH Output against SHUT & RESB

Notel:  The minimum cycle time of SHUT is 10 + 2 frames.

Note2:  DOTCLK must be provided for boosting of Vgu. The above timing diagram assumed voltages and DOTCLK are continuous
supplied after power on.

Note3: Ven will be forced to V¢ at the low stage of RES.

Note4:  The minimum pulse width of RESET is 10us.
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15.3 Power On/Off Sequence & Vout Timing

Power Up Sequence

|System Power ON |
wait more than 1us I
[RESET signal |
v

wait more than 1ns

|Enter Sleep Mode by s/iw command or h/w signal

|intialize IC by SPI |

wait more than 200ns 1
|Start DCLK,HSYNC,VSYNC |

wait more than1us 1
|Exit Sleep Mode by s/w command or h/w signal |

wait more than 10 frames i
|Display ON |

!

INormal display |

Power Down Sequence

INormal display |

|Enter the Sleep Mode by s/w command or h/w si

|IStop DCLK,HSYNC,VSYNC |
!
|vDD OFF |

Enter Sleep Mode Seguence

INormal display |
Wait 1 frame min.

|Enter the Sleep Mode by s/w command or h/w si

Wait 2 frames min. 1
[Stop DCLK,HSYNC,VSYNC |

v
|LED OFF |

Exit Sleep Mode Sequence

|Start DCLK.HSYNC,VSYNC |
!

|Exit the Sleep Mode by s/w command or h/w sigr

Wait 10 frames v
IDisplay On |

!

[Normal display |
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Note:  To prevent potential damage to the device, all capacitors must be discharged to below 0.5V before the driver is
removed from, or before the driver is attached to those components.

VCI

>0ms

VvDDIO
VDDEXT _/

-
SHUT L -shut\

DOTCLK

tclk-

HSYNC

_

VSYNC

Display

A

High

Voltage

Display

Figure 15-5 - Power Up Sequence

Characteristics

Symbol

Max

Units

VDDEXT / VDDIO on to falllng edge of SHUT

tp-shut

psec

DOTCLK

tclk-shut

clk

Falling edge of SHUT to LCD power on

tshut-led

167

msec

Falling edge of SHUT to display start
-- 1line: 512 clk

-- 1 frame: 278 line

-- DOTCLK = 8.5MHz

tshut-on

10

frame

167

msec

Notel:  Itis necessary to input DOTCLK before the falling edge of SHUT.

Note2: Display starts at 10" falling edge of VSTNC after the falling edge of SHUT.
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Voo
Vbpio >

=0ms when 1
power supply
>0ms when 2

Ve ‘\_power supply
>1ns —» —
RES O\

SHUT \

DOTCLK

soe T T TNAAAR

/1st // 2nd

VSYNC

\ 4

tshut-offt

Display
High
Voltage

Display ON <——=> OFF

Figure 15-6 - Power Down Sequence

Characteristics Symbol Min Typ Max Units

Rising edge of SHUT to display off 5 ) )

-- 1 line: 512 clk frame
. tshut-off

-- 1 frame: 278 line 334 ) ) msec

-- DOTCLK = 8.5 MHz )

Input-signal-off to Vppext/ Vbpio off toff-vdd 1 - - usec

Notel: DOTCLK must be maintained at lease 2 frames after the rising edge of SHUT.
Note2: Display become off at the 2" falling edge of VSTNC after the falling edge of SHUT.

Note3: If RESET signal is necessary for power down, provide it after the 2-frames-cycle of the SHUT period.
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First Transmission (Register)

g

tsl —» <— —» <—tsh

9" D DC RW “0° “0° “0° ‘0" ‘0’ ‘0" ‘0" ‘0" 0

Second Transmission (Data)
CSB _\

Figure 15-7 - SPI Interface Timing Diagram & Transaction Example

Characteristics Symbol Min Typ Max Units
Serial Clock Frequency felk - - 20 MHz
Serial Clock Cycle Time telk 50 - - nsec
Clock Low Width tsl 25 - - nsec
Clock High Width tsh 25 - - nsec
Chip Select Setup Time tcss 5 - - nsec
Chip Select Hold Time tcsh 10 - - nsec
Chip Select High Delay Time tesd 20 - - nsec
Data Setup Time tds 5 - - nsec
Data Hold Time tdh 15 - - nsec

Notel: SPID pin connected to VSS.
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Read SDO

SbO

Figure 15-8 - SPI Interface Timing Diagram & Transaction Example (read cycle)

Characteristics Symbol Min Typ Max Units
Serial Clock Frequency fclk - 1 - MHz
Serial Clock Cycle Time telk - 1 - usec
Clock Low Width tsl - 500 - nsec
Clock High Width tsh - 500 - nsec
SDO Setup Time tds - 250 - nsec
SDO Hold Time tdh - 250 - nsec
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15.4 8-bit Serial Interface

HV SYNC Mode

|
5
EDEN | | , .
5 — il Y —
1 1
| L t :
> s S >
i mvsynevote @ A AR oo
o L e —— " sii——— T G~ o\ - C————
' HSYNC I_I
e I . W\ \ 6 W A |\ .
|
DOTCLK"'Il/Illllll |||]|]|]]|||
PR DEN Mode
DEN
—
1
i Without Dummy
4 E

RR[7:0] Invalid Data é L <R°XG°XB°XR‘XG‘XB‘><R2><G’><BQ><RSXG“XBSXR‘XG‘XB‘XRSXGSXBSXRS><GE><BSXR7>

Figure 15-9 — 8-bit Serial Interface Timing Diagram & Transaction Example

Characteristics Svmbol HV SYNC Mode Units
y Without Dummy
Serial Clock Frequency 1/tpotcik 25.62 MHz
One Line Period th 1536 tDOTCLK
. Active Data Period tdata 1440 tboTcLk
Horizontal Horizontal Back Porch tupp 48 tDOTCLK
Horizontal Front Porch tupp 48 tDOTCLK
One Field Period ty 278 ty
. Active Line period tAL 272 ty
Vertical Vertical Back Porch tygp 4 th
Vertical Front Porch tyrp 2 th
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Characteristics Symbol DEN Mode Units
Serial Clock Frequency 1 /tporcix 25.62 MHz
One Line Period ty 1536 tboTcLK
Horizontal Active Data Period tdata 1440 tboTcLK
Data Enable Period tbEN 1440 tbOTCLK
One Field Period ty 278 ty
. Active Line period tAL 272 ty
Vertical Vertical Back Porch typp 4 ty
Vertical Front Porch typp 2 ty

SSD2128
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15.5 24-bit RGB Interface

HV SYNC Mode

HSYNC
T o d_ ot ool n ion [ D ST //J ____ . o
i b DENMode  —p!  4—tpex :
DEN I : I
I I
wro T RO OO0 0000 0068
: 72 — % :
I R 1 6RO R XGRSO NG X RGXGRONOROIAC I
! 1 1 !
s -t /. '
I G 1 6RO R RO ROX RGN X ORGX G RGN G OMA G I
P oLl tv o
b T e >
Y PR W . 3 S\
i HV SYNCMode TTTTTeee
e e e :
! HSYNC I_I i

! 1
— ey DEN Mode
! :
DEN .
— |
: //—Z—WX—X—X—WWW
RR[70] Invalid Data : // h R1 Rz Rs Ra Rs Re R7 Rs Ro X Rio X R11 X Ri2 X Rz ) R1s X Ris X Ris X Riz X Riz X Rig ){ Roo X R21 X Rz
' //W‘
GG[70] Invalid Data E // : Gy G2 Gs Ga Gs Gs Gz Gs Gg X G1o X G11 X G2 X G13 ) Gia X G1s X Gis ) G17 X G1s G20 X G21 X G2z
L '
. ! )
BB [7 . O] InValld Data : // :< B1 >< Bz>< B3 >< BA>< Bs>< Bs >< Bz >< Bs >< Bg ><B|o><31 1><312><B|3><314><B|5><Bws><B17><B|5><319><Bzc><321><322>
1
Figure 15-10 — 24-bit Serial Interface Timing Diagram & Transaction Example
Characteristics Symbol HV SYNC Mode Units
Serial Clock Frequency 1/tporerk 8.54 MHz
One Line Period ty 512 tborcLk
. Active Data Period tdata 480 thoTCLK
Horizontal Horizontal Back Porch tupp 16 tDOTCLK
Horizontal Front Porch thrp 16 tDOTCLK
One Field Period ty 278 ty
. Active Line period tAL 272 ty
1 -
Vertica Vertical Back Porch tygp 4 ty
Vertical Front Porch tyrp 2 th
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Characteristics Symbol DEN Mode Units
Serial Clock Frequency 1 /tporcix 8.74 MHz
One Line Period ty 512 tboTCLK
Horizontal Active Data Period tdata 480 tboTcLK
Data Enable Period tbEN 480 tbOTCLK
One Field Period ty 278 ty
. Active Line period tAL 272 ty
Vertical Vertical Back Porch typp 4 ty
Vertical Front Porch typp 2 ty

SSD2128
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16 Application Circuit

Figure 16-1 — SSD2128 Application Circuit

External Capacitors
Connection Cap Value Voltage Polarity
C1 VLCDH-VSS 2.2uF 6.3V +ve
Cc2 VLCDL-VSS 2.2uF 6.3V -ve
C3 VGL-VSS 2.2uF 16V -ve
C4 C3P-C3N 0.22uF 16V
C5 VGH-VSS 2.2uF 16V +ve
C6 C2P-C2N 0.22uF 16V
Cc7 C1P-C1IN 0.22uF 16V
C8 AVDD-VSS 2.2uF 16V +ve
Cc9 C11P-C11N 0.22uF 16V
C10 C12P-C12N 0.22uF 16V
Cl1 C21P-C21N 0.22uF 16V
Ci12 AVDDM-VSS 2.2uF 16V -ve
Ci13 C22P-C22N 0.22uF 16V
Ci14 VCIM-VSS 2.2uF 6.3V -ve
Ci15 CX1P-CX1N 0.22uF 6.3V
C16 CX2P-CX2N 0.22uF 6.3V
C17 VCI-VSS 2.2uF 6.3V +ve
C18 VDDIO-VSS 2.2uF 6.3V +ve
Recommended Voltage drop per
POWER ITO Resistance 1mA loading
VLCDH 10Q NA
VLCDL 10Q NA
VGH 40 Q NA
VGL 40 Q NA
AVDD 50 0.056V
AVDDM 50 0.145V
VCIM 50 0.067V
VCOMDC 50 NA
CX1N 50 NA
CX1P 50 NA
CX2N 50 NA
CX2P 50 NA
C11N 50 NA
C11P 50 NA
C12N 50 NA
C12P 50 NA
C21N 50 NA
C21P 50 NA
C22N 50 NA
C22P 50 NA
CiIN 40 Q NA
C1P 40 Q NA
C2N 40 Q NA
C2P 40Q NA
C3N 40 Q NA
C3P 40Q NA

* The voltage drop per 1mA loading is estimated with the recommended

ITO resistance.

s s||‘u

=

e

ssD2127

SSD2128
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17 SSD2128Z OUTPUT VOLTAGE RELATIONSHIP

Figure 17-1- LCD Driving Voltage Relationship

X3
AVDD
_jf -
VLCDH (AVDD-0.1V max)
VCl £
VREGC
VSS v |

VCIM
VLCDL (AVDDM+0.1V max)
AVDDM —
VGL
Note: The above voltages level assumed 100% efficiency of the internal booster. There has no voltage drop due to resistance from ITO

trace of the panel.
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18 PACKAGE INFORMATION

18.1 Die Tray Dimension

Figure 18-1- Die Tray Information

[COG Flecement
=1
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i) M T
T |
A2 Symbol| Spec ) (mi) Remark:
Px Wi (2992) 1. Depth of text : Max. 0.1mm
W2 | 6B.00HLL 2. Tray material : ABS
W3 | 683041 (2689) 3. Tray Color Code: B]aL;L u
. el O 4, Surface Resistance: 10~10" Qfcm
| LWl g < — o 5. Tray Warpage: Max. 0.1mm
w2 ﬂ H . 1015 6. Pocket position deviation: Max. £0.08
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R i R * = ) Nick | 1-30-08'| o 0l aneies o
[CHECK REV. SHEET
X % v ___ KF 13008 I A 1/1
- 2 "~ UKF 1-30-08'
SECTION A-A L
DESCRIFTION PART NUMBER
H30-945x35-16(50)
18.2 IC Orientation
| | [ ] | [ f4—
., T~
| ] [ ] [ |

\ H"—H—h__q_
OUTPUT PIN

Dz surface
face up

INPUT PIN ' oo

Chiptray Top side
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Solomon Systech reserves the right to make changes without notice to any products herein. Solomon Systech makes no warranty,
representation or guarantee regarding the suitability of its products for any particular purpose, nor does Solomon Systech assume any
liability arising out of the application or use of any product or circuit, and specifically disclaims any, and all, liability, including without
limitation consequential or incidental damages. “Typical” parameters can and do vary in different applications. All operating parameters,
including “Typical” must be validated for each customer application by the customer’s technical experts. Solomon Systech does not con-
vey any license under its patent rights nor the rights of others. Solomon Systech products are not designed, intended, or authorized for use
as components in systems intended for surgical implant into the body, or other applications intended to support or sustain life, or for any
other application in which the failure of the Solomon Systech product could create a situation where personal injury or death may occur.
Should Buyer purchase or use Solomon Systech products for any such unintended or unauthorized application, Buyer shall indemnify and
hold Solomon Systech and its offices, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and
expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such
unintended or unauthorized use, even if such claim alleges that Solomon Systech was negligent regarding the design or manufacture of the
part.

@The product(s) listed in this datasheet comply with Directive 2002/95/EC of the European Parliament and of the council of 27

January 2004 on the restriction of the use of certain hazardous substances in electrical and electronic equipment and People’s Republic
of China Electronic Industry Standard SJ/T 11363-2006 “Requirements for concentration limits for certain hazardous substances in
electronic information products (F1=" fﬁ L fﬁ#,HI'EJ%'EJﬁi’W? fufsLEHEITf)". Hazardous Substances test report is available upon request.

http://www.solomon-systech.com
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