RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

m INTRODUCTION

RW1097 is a dot matrix LCD driver & controller LSI which is fabricated by low power CMOS technology. It
can display 1line/2line/3line/4line/5line/6lines x 12 (16 x 16 dot format) with the CGROM, maximum 8192

16 x 16 fonts can be included (customized codes are available), and 72 (16x16 dot format) character can be
self-created in CGRAM. Multiple-language supported. (Chinese, Japanese, Korean)

m FEATURES

® Driver Output Circuits ® Microprocessor Interface

- 192 segment outputs / 97 common outputs - 8-bit/4-bit parallel bi-directional interface with 6800
- 192 segment outputs / 81 common outputs series.

- 192 segment outputs / 65 common outputs - 3/4-line serial peripheral interface available

- 192 segment outputs / 49 common outputs (only support write operation)

- 192 segment outputs / 33 common outputs - lIC serial interface (only support write operation)

- 192 segment outputs / 17 common outputs

® Internal Memory

- Character Generator ROM (CGROM): 2M bits (8192 character x 16 x 16 dots )
- Alphabetic Generator ROM (HCGROM):16K bits (128 character x 16 x 8 dots )
- Character Generator RAM (CGRAM): 18K bits (72 characters x 16 x 16 dots )

- ICON RAMS (SEGRAM): 12 x 16 bits (192 icons max.)

- Display Data RAM (DDRAM): 72 x 16 bits (72 characters max.)

® On-chip Low Power Analog Circuit

- Logic power supply voltage range: 1.7 V to 3.6 V (VDD-VSS)

- Boost power supply voltage range: 2.4 V to 3.6 V (VDD2-VSS)

- Boost maximum voltage limited: 18.0 V (VOUT-VSS)

- Liquid crystal drive power supply range: 3.3 V to 17.0 V (VO — VSS)
- Generation of intermediate LCD bias voltages

- Internal Voltage converter (X2,X3,X4,X5,X6,X7)

- Generation of LCD Supply voltage (external VOUT,V0,V1~V4 voltage supply is possible)
- Inductor type regulator circuit converter built-in

- On-chip electronic contrast control function (128 steps)

- Automatic power on reset

- Adjustment frame frequency is available highest possible frame frequency is 200Hz
- Wide range of operating temperatures: -40°C to +85°C degree

® Multi Language supported
- Chinese BIG5 Traditional Font

- Chinese GB Simplified Font

- Japanese JIS Font

- Japanese SJIS Font

- Korean KSC Font
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

Product Font-Type
RW1097-0A-001 Chinese GB Simplified Character
RwW1097-0B-002 Japanese JIS
RwW1097-0C-003 Japanese SJIS

2

RockWorks Technology Corp.



RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

m Pad Arrangement (COG)

Chip Size: 6357 um x 2447 um
Gold Bump Pitch:

PAD No. Pitch
1~144 40 um (1/0)
145~193 30 um (com/seg)
194~385 30 um (com/seg)
386~434 30 um (com/seg)

Gold Bump Size:

PAD No. 1 ~ 144: 20 (X) um x 78 (y) um
PAD No. 145 ~ 434: 15(x) um x 124(y) um
Gold Bump Height: 15 um (Typ)

Chip Thickness: 500 um
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

m  PAD LOCATION ( 1/97 Duty, SHL=0,4-1)

Unit: (um
PAD PAD PAD PAD PAD PAD
No. Name X v No. Name X v No. Name X i
1 NC 2868 | 1132 41 EXD | 1264 | 1132 81 D4 -336 1132
2 NC 2828 | 1132 42 VSS | 1224 | 1132 82 D5 -376 1132
3 NC 2788 | 1132 43 VSS | 1184 | 1132 83 D6 -416 1132
4 NC 2748 | 1132 44 VSS2| 1144 | 1132 84 D7 -456 1132
5 NC 2708 | 1132 45 VSS2| 1104 | 1132 85 VSS | -496 1132
6 NC 2668 | 1132 46 VSS2| 1064 | 1132 86 CLS | -536 1132
7 NC 2628 | 1132 47 VSS2| 1024 | 1132 87 VDD | -576 1132
8 NC 2588 | 1132 48 VSS2| 984 1132 88 C86 | -616 1132
9 NC 2548 | 1132 49 VSS2| 944 1132 89 VSS | -656 1132
10 CAP6R 2508 | 1132 50 VDD2| 904 1132 a0 PSB | -696 1132
11 CAPG6R 2468 | 1132 51 VDD2| 864 1132 91 VDD | -736 1132
12 CAP2N 2428 | 1132 52 VDD2| 824 1132 92 IRS -776 1132
13 CAP2N 2388 | 1132 53 VvDD2| 784 1132 93 VSS | -816 1132
14 CAP4R 2348 | 1132 54 VDD2| 744 1132 94 NWO | -856 1132
15 CAP4R 2308 | 1132 55 vDD2| 704 1132 95 VDD | -896 1132
16 CAP2N 2268 | 1132 56 VDD2| 664 1132 96 NW1 | -936 1132
17 CAP2N 2228 | 1132 57 VDD2| 624 1132 97 VSS | -976 1132
18 CAP2R 2188 | 1132 58 VDD | 584 1132 98 NW2 | -1016 | 1132
19 CAP2R 2148 | 1132 59 VDD | 544 1132 99 VDD | -1056 | 1132
20 CAP1R 2108 | 1132 60 VDD | 504 1132 100 VSS | -1096 | 1132
21 CAP1R 2068 | 1132 61 VDD | 464 1132 101 VRS | -1136 | 1132
22 CAP1IN 2028 | 1132 62 VDD | 424 1132 | 102 VvDD2| -1176 | 1132
23 CAP1N 1988 | 1132 63 VDD | 384 1132 103 V4 -1220| 1132
24 CAP3R 1948 | 1132 64 VDD | 344 1132 104 V4 -1260| 1132
25 CAP3R 1908 | 1132 65 VDD | 304 1132 | 105 V3 -1300| 1132
26 CAP1N 1868 | 1132 66 CLL 264 1132 | 106 V3 -1340| 1132
27 CAP1N 1828 | 1132 67 VSS | 224 1132 107 V2 -1380| 1132
28 CAPS5R 1788 | 1132 68 CS1B| 184 1132 108 V2 -1420| 1132
29 CAP5R 1748 | 1132 69 CS2 | 144 1132 109 Vi -1460| 1132
30 VOUT| 1708 | 1132 70 VDD | 104 1132 110 Vi -1500| 1132
31 VOUT| 1668 | 1132 71 RSTP| 64 1132 | 111 VO -1540| 1132
32 VOUT| 1628 | 1132 72 A0 24 1132 112 VO -1580| 1132
33 VOUT| 1588 | 1132 73 VSS | -16 1132 | 113 VO -1620| 1132
34 VOUT| 1548 | 1132 74 RW -56 1132 | 114 VO -1660| 1132
35 VOUT| 1508 | 1132 75 E -96 1132 115 VO -1700| 1132
36 VOUT| 1468 | 1132 76 VDD | -136 1132 116 VO -1740| 1132
37 VOUT| 1428 | 1132 77 DO -176 1132 117 VRAB| -1780 | 1132
38 LX 1388 | 1132 78 D1 -216 1132] 118 VDD | -1824 | 1132
39 VDD | 1344 | 1132 79 D2 -256 1132] 119 T[O] | -1868 | 1132
40 EXD | 1304 | 1132 80 D3 -296 1132| 120 T[1] | -1914 | 1132
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

m  PAD LOCATION ( 1/97 Duty, SHL=0,4-2)

Unit: (um)

PAD PAD PAD PAD PAD PAD
No. Name . v No. Name X v No. Name X i

121 T[2] -1955| 1132 | 161 | COM[31] -3064 | 264 201 SEG[7] -2655 | -1109

122 T[3] -1996| 1132 | 162 | COM[30] -3064 | 234 202 SEG[8] -2625 | -1109

123 T[4] -2037| 1132 | 163 | COM[29] -3064 | 204 203 SEG[9] -2595 | -1109

124 T[5] -2078| 1132 | 164 | COM[28] -3064 | 174 204 | SEG[10Q]-2565 | -1109

125 T[6] | -2119| 1132 | 165 | COM[27] -3064 | 144 | 205 | SEG[11]-2535 | -1109

126 T[7] | -2160| 1132 | 166 | COM[26] -3064 | 114 | 206 | SEG[12]-2505 | -1109

127 T[8] -2201| 1132 | 167 | COM[25] -3064 | 84 207 | SEG[13] -2475| -1109

128 T[9] -2242| 1132 | 168 | COM[24] -3064 | 54 208 | SEG[14] -2445| -1109

|
]

129 T[10] | -2283| 1132 | 169 | COM[23] -3064 | 24 209 | SEG[15] -2415| -1109
130 T[11] | -2324| 1132 [ 170 | COM[22 I
1 ]

1
1
1
|
1
1
1
1
|
1
] -3064| -36 | 211 | SEG[17
|
1
|
1
1
1
1
1
1
1
1

3064 | -6 210 | SEG[16] -2385 | -1109
131 NC | -2364] 1132 | 171 | COM[2 2355 | -1109
132 NC | -2404] 1132 | 172 | COM[20] -3064 | -66 | 212 | SEG[1§] -2325 | -1109
133 NC | -2444] 1132 | 173 | COM[19] -3064 | -96 | 213 | SEG[19]-2295 | -1109
134 NC | -2484] 1132 | 174 | COM[18] -3064 | -126 | 214 | SEG[20] -2265 | -1109
135 NC | -2524| 1132 | 175 | COM[17] -3064 | -156 | 215 | SEG[21] -2235 | -1109
136 NC | -2564] 1132 | 176 | COM[16] -3064 | -186 | 216 | SEG[22] -2205 | -1109
137 NC | -2604] 1132 | 177 | COM[15] -3064 | -216 | 217 | SEG[23] -2175 | -1109
138 NC | -2644] 1132 | 178 | COM[14] -3064 | -246 | 218 | SEG[24] -2145 | -1109
139 NC | -2684] 1132 | 179 | COM[13] -3064 | -276 | 219 | SEG[25] -2115 | -1109
140 NC | -2724] 1132 | 180 | COM[12] -3064 | -306 | 220 | SEG[26] -2085 | -1109
141 NC | -2764] 1132 | 181 | COM[11] -3064 | -336 | 221 | SEG[27] -2055 | -1109
142 NC | -2804| 1132 | 182 | COM[10] -3064 | -366 | 222 | SEG[28] -2025 | -1109
143 NC | -2844| 1132 | 183 | COM[9]| -3064 | -396 | 223 | SEG[29] -1995 | -1109
144 NC | -2884] 1132 | 184 | COM[8]| -3064 | -426 | 224 | SEG[30] -1965 | -1109

145 | COM[47] -3064 | 744 | 185 | COM[7] -3064 | -456 | 225 | SEG[31] -1935 | -1109

146 | COM[46] -3064 | 714 | 186 | COMI[6] -3064 | -486 | 226 | SEG[32] -1905 | -1109

147 | COM[45] -3064 | 684 187 COMI[5] -3064 | -516 227 | SEG[33] -1875| -1109

148 | COM[44] -3064 | 654 | 188 | COMI[4] -3064 | -546 | 228 | SEG[34] -1845 | -1109

149 | COM[43] -3064 | 624 | 189 | COM[3] -3064 | -576 | 229 | SEG[35] -1815 | -1109

150 | COM[42] -3064 | 594 190 COM[2] -3064 | -606 230 | SEG[36] -1785 | -1109

151 | COM[41] -3064 | 564 | 191 | COM[1] -3064 | -636 | 231 | SEG[37] -1755 | -1109

152 | COM[40] -3064 | 534 | 192 | COM[O0] -3064 | -666 | 232 | SEG[38] -1725 | -1109

153 | COM[39] -3064 | 504 | 193 | COMSI -3064 | -696 | 233 | SEG[39] -1695 | -1109

154 | COM[38] -3064 | 474 194 SEG[0]| -2865| -1109 | 234 | SEG[40] -1665 | -1109

155 | COM[37] -3064 | 444 | 195 | SEG[1] -2835| -1109 | 235 | SEG[41] -1635 | -1109

156 | COM[36] -3064 | 414 196 SEG[2]| -2805| -1109 | 236 | SEG[42] -1605 | -1109

157 | COM[35] -3064 | 384 197 SEGI3]| -2775| -1109 | 237 | SEG[43] -1575 | -1109

158 | COM[34] -3064 | 354 198 SEG[4]| -2745| -1109 | 238 | SEG[44] -1545 | -1109

159 | COM[33] -3064 | 324 | 199 | SEG[5] -2715| -1109 | 239 | SEG[45] -1515 | -1109

160 | COM[32] -3064 | 294 200 SEG[6]| -2685| -1109 | 240 | SEG[46] -1485 | -1109
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

m PAD LOCATION ( 1/97 Duty, SHL=0,4-3)

Unit: (um)

PAD PAD PAD PAD PAD PAD
No. Name X v No. Name . v No. Name X i

241 | SEG[47] -1455 | -1109 | 281 SEG[87] -255 | -1109| 321 | SEG[127] 945 | -1109

242 | SEG[48|] -1425 | -1109 | 282 SEG[88] -225 | -1109| 322 | SEG[12§] 975 | -1109

243 | SEG[49] -1395 | -1109 | 283 | SEG[89] -195 | -1109| 323 | SEG[129] 1005 | -1109
244 | SEG[50] -1365 | -1109 | 284 | SEG[90] -165 | -1109| 324 | SEG[130] 1035 | -1109
245 | SEG[51] -1335 | -1109 | 285 | SEG[91] -135 | -1109| 325 | SEG[131] 1065 | -1109
246 | SEG[52] -1305 | -1109 | 286 | SEG[92] -105 | -1109| 326 | SEG[132] 1095 | -1109
247 | SEG[53] -1275 | -1109 | 287 | SEG[93] -75 | -1109| 327 | SEG[133] 1125 | -1109
248 | SEG[54] -1245 | -1109 | 288 | SEG[94] -45 | -1109| 328 | SEG[134] 1155 | -1109
249 | SEG[55] -1215 | -1109 | 289 | SEG[95] -15 | -1109| 329 | SEG[135] 1185 | -1109
250 | SEG[56) -1185 | -1109 | 290 | SEG[96] 15 | -1109| 330 | SEG[136] 1215 | -1109
251 | SEG[57] -1155 | -1109 | 291 | SEG[97] 45 | -1109| 331 | SEG[137] 1245 | -1109
252 | SEG[58] -1125 | -1109 | 292 | SEG[98] 75 | -1109| 332 | SEG[138] 1275 | -1109
253 | SEG[59] -1095 | -1109 | 293 | SEG[99] 105 | -1109| 333 | SEG[139] 1305 | -1109
254 | SEG[60] -1065 | -1109 | 294 | SEG[100] 135 | -1109| 334 | SEG[140] 1335 | -1109
255 | SEG[61] -1035 | -1109 | 295 | SEG[101] 165 | -1109| 335 | SEG[141] 1365 | -1109
256 | SEG[62] -1005 | -1109 | 296 | SEG[102] 195 | -1109| 336 | SEG[142] 1395 | -1109
257 | SEG[63] -975 | -1109| 297 | SEG[103] 225 | -1109| 337 | SEG[143] 1425 | -1109
258 | SEG[64] -945 | -1109| 298 | SEG[104] 255 | -1109| 338 | SEG[144] 1455 | -1109
259 | SEG[65] -915 | -1109| 299 | SEG[105] 285 | -1109| 339 | SEG[145] 1485 | -1109
260 | SEG[66] -885 | -1109| 300 | SEG[106] 315 | -1109| 340 | SEG[146] 1515 | -1109
261 | SEG[67] -855 | -1109| 301 | SEG[107] 345 | -1109| 341 | SEG[147] 1545 | -1109
262 | SEG[68] -825 | -1109| 302 | SEG[108] 375 | -1109| 342 | SEG[148] 1575 | -1109
263 | SEG[69] -795 | -1109| 303 | SEG[109] 405 | -1109| 343 | SEG[149] 1605 | -1109
264 | SEG[70] -765 | -1109| 304 | SEG[110] 435 | -1109| 344 | SEG[150] 1635 | -1109
265 | SEG[71] -735 | -1109| 305 | SEG[111] 465 | -1109| 345 | SEG[151] 1665 | -1109
266 | SEG[72] -705 | -1109| 306 | SEG[112] 495 | -1109| 346 | SEG[152] 1695 | -1109
267 | SEG[73] -675 | -1109| 307 | SEG[113] 525 | -1109| 347 | SEG[153] 1725 | -1109
268 | SEG[74] -645 | -1109| 308 | SEG[114] 555 | -1109| 348 | SEG[154] 1755 | -1109
269 | SEG[75] -615 | -1109| 309 | SEG[115] 585 | -1109| 349 | SEG[155] 1785 | -1109
270 | SEG[76] -585 | -1109| 310 | SEG[116] 615 | -1109| 350 | SEG[156] 1815 | -1109
271 | SEG[77] -555 | -1109| 311 | SEG[117] 645 | -1109| 351 | SEG[157] 1845 | -1109
272 | SEG[78] -525 | -1109| 312 | SEG[118] 675 | -1109| 352 | SEG[158] 1875 | -1109
273 | SEG[79] -495 | -1109| 313 | SEG[119] 705 | -1109| 353 | SEG[159] 1905 | -1109
274 | SEG[80] -465 | -1109| 314 | SEG[120] 735 | -1109| 354 | SEG[160] 1935 | -1109
275 | SEG[81] -435 | -1109| 315 | SEG[121] 765 | -1109| 355 | SEG[161] 1965 | -1109
276 | SEG[82] -405 | -1109| 316 | SEG[122] 795 | -1109| 356 | SEG[162] 1995 | -1109
277 | SEG[83] -375 | -1109| 317 | SEG[123] 825 | -1109| 357 | SEG[163] 2025 | -1109
278 | SEG[84] -345 | -1109| 318 | SEG[124] 855 | -1109| 358 | SEG[164] 2055 | -1109
279 | SEG[85] -315 | -1109| 319 | SEG[125] 885 | -1109| 359 | SEG[165] 2085 | -1109
280 | SEG[86] -285 | -1109| 320 | SEG[126] 915 | -1109| 360 | SEG[166] 2115 | -1109
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

m PAD LOCATION ( 1/97 Duty, SHL=0,4-4)

Unit: (um)

PAD PAD PAD PAD PAD | PAD
No. Name . v No. Name X v No. |Name . v

361 | SEG[167] 2145 | -1109| 401 | COM[63] 3064 | -246

362 | SEG[168] 2175 | -1109 | 402 | COM[64] 3064 | -216

363 | SEG[169] 2205 | -1109 | 403 | COM[65] 3064 | -186

364 | SEG[170] 2235 | -1109 | 404 | COM[66] 3064 | -156
365 | SEG[171] 2265 | -1109 | 405 | COM[67] 3064 | -126
366 | SEG[172] 2295 | -1109 | 406 | COM[68] 3064 | -96
367 | SEG[173] 2325 | -1109 | 407 | COM[69] 3064 | -66
368 | SEG[174] 2355 | -1109 | 408 | COM[70] 3064 | -36
369 | SEG[175] 2385 | -1109 | 409 | COM[71] 3064 | -6
370 | SEG[176] 2415 | -1109 | 410 | COM[72] 3064 | 24
371 | SEG[177] 2445 | -1109 | 411 | COM[73] 3064 | 54
372 | SEG[178] 2475 | -1109 | 412 | COM[74] 3064 | 84
373 | SEG[179] 2505 | -1109 | 413 | COM[75] 3064 | 114

]
]
1
1
]
]
1
1
]
]
374 | SEG[180] 2535 | -1109 | 414 | COM[76] 3064 | 144
1
]
]
1
]
]
]
1
|
]

375 | SEG[181] 2565 | -1109 | 415 | COM[77] 3064 | 174
376 | SEG[182] 2595 | -1109 | 416 | COM[78] 3064 | 204
377 | SEG[183] 2625 | -1109 | 417 | COM[79] 3064 | 234
378 | SEG[184] 2655 | -1109 | 418 | COM[80] 3064 | 264
379 | SEG[185] 2685 | -1109 | 419 | COM[81] 3064 | 294
380 | SEG[186] 2715 | -1109 | 420 | COM[82] 3064 | 324
381 | SEG[187] 2745 | -1109| 421 | COM[83] 3064 | 354
382 | SEG[188] 2775 | -1109 | 422 | COM[84] 3064 | 384
383 | SEG[189] 2805 | -1109 | 423 | COM[85] 3064 | 414
384 | SEG[190] 2835 | -1109 | 424 | COM[86] 3064 | 444

385 | SEG[19]] 2865 | -1109 | 425 | COM[87] 3064 | 474

386 | COM[48] 3064 | -696 | 426 | COM[88] 3064 | 504

387 | COM[49] 3064 | -666 | 427 | COM[89] 3064 | 534
388 | COM[50] 3064 | 636 | 428 | COM[90] 3064 | 564
389 | COM[51] 3064 | -606 | 429 | COM[91] 3064 | 594
390 | COM[52] 3064 | 576 | 430 | COM[92] 3064 | 624

391 | COM[53] 3064 | -546 | 431 | COM[93] 3064 | 654

392 | COM[54] 3064 | -516 | 432 | COM[94] 3064 | 684

393 | COM[55] 3064 | -486 433 | COM[95] 3064 | 714

394 | COM[56] 3064 | -456 434 COMSZ 3064 | 744

395 | COM[57] 3064 | -426

396 | COM[58] 3064 | -396

397 | COM[59] 3064 | -366

398 | COM[60] 3064 | -336

399 | COM[61] 3064 | -306

400 | COM[62] 3064 | -276
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

m  PAD LOCATION ( 1/97 duty, SHL=1,4-1)

Unit: (um)
PAD PAD PAD | PAD PAD | PAD
No. Name X i No. Name s i No. Name X i
1 NC 2868 | 1132 41 EXD | 1264 | 1132 81 D4 -336 1132
2 NC 2828 | 1132 42 VSS | 1224 | 1132 82 D5 -376 1132
3 NC 2788 | 1132 43 VSS | 1184 | 1132 83 D6 -416 1132
4 NC 2748 | 1132 44 VSS2| 1144 | 1132 84 D7 -456 1132
5 NC 2708 | 1132 45 VSS2| 1104 | 1132 85 VSS | -496 1132
6 NC 2668 | 1132 46 VSS2| 1064 | 1132 86 CLS | -536 1132
7 NC 2628 | 1132 47 VSS2| 1024 | 1132 87 VDD | -576 1132
8 NC 2588 | 1132 48 VSS2| 984 1132 88 C86 | -616 1132
9 NC 2548 | 1132 49 VSS2| 944 1132 89 VSS | -656 1132
10 CAP6R 2508 | 1132 50 VDD2| 904 1132 90 PSB| -696 1132
11 CAPG6R 2468 | 1132 51 VDD2| 864 1132 91 VDD | -736 1132
12 CAP2N 2428 | 1132 52 VDD2| 824 1132 92 IRS | -776 1132
13 CAP2N 2388 | 1132 53 VDD2| 784 1132 93 VSS | -816 1132
14 CAP4R 2348 | 1132 54 VDD2| 744 1132 94 NWO | -856 1132
15 CAP4R 2308 | 1132 55 vVDD2| 704 1132 95 VDD | -896 1132
16 CAP2N 2268 | 1132 56 VDD2| 664 1132 96 NW1| -936 1132
17 CAP2N 2228 | 1132 57 VDD2| 624 1132 97 VSS | -976 1132
18 CAP2R 2188 | 1132 58 VDD | 584 1132 98 NW2| -1016 | 1132
19 CAP2R 2148 | 1132 59 VDD | 544 1132 99 VDD | -1056 | 1132
20 CAP1R 2108 | 1132 60 VDD | 504 1132 100 VSS| -1096 | 1132
21 CAP1R 2068 | 1132 61 VDD | 464 1132 101 VRS | -1136 | 1132
22 CAP1IN 2028 | 1132 62 VDD | 424 1132 102 vDD2| -1176 | 1132
23 CAP1N 1988 | 1132 63 VDD | 384 1132 103 V4 -1220| 1132
24 CAP3R 1948 | 1132 64 VDD | 344 1132 104 V4 -1260| 1132
25 CAP3R 1908 | 1132 65 VDD | 304 1132 | 105 V3 -1300| 1132
26 CAP1N 1868 | 1132 66 CLL 264 1132 106 V3 -1340| 1132
27 CAP1N 1828 | 1132 67 VSS | 224 1132 | 107 V2 -1380| 1132
28 CAP5R 1788 | 1132 68 CS1B| 184 1132 108 V2 -1420| 1132
29 CAP5R 1748 | 1132 69 CS2| 144 1132 | 109 Vi -1460| 1132
30 VOUT| 1708 | 1132 70 VDD | 104 1132 110 V1 -1500| 1132
31 VOUT| 1668 | 1132 71 RSTP| 64 1132 | 111 VO -1540| 1132
32 VOUT| 1628 | 1132 72 A0 24 1132 112 VO -1580| 1132
33 VOUT| 1588 | 1132 73 VSS | -16 1132 | 113 VO -1620| 1132
34 VOUT| 1548 | 1132 74 RW -56 1132 | 114 VO -1660| 1132
35 VOUT| 1508 | 1132 75 E -96 1132| 115 VO -1700| 1132
36 VOUT| 1468 | 1132 76 VDD | -136 1132 116 VO -1740| 1132
37 VOUT| 1428 | 1132 77 DO -176 1132 117 | VRAB| -1780| 1132
38 LX 1388 | 1132 78 D1 -216 1132] 118 VDD | -1824 | 1132
39 VDD | 1344 | 1132 79 D2 -256 1132] 119 T[O] | -1868 | 1132
40 EXD | 1304 | 1132 80 D3 -296 1132| 120 T[1] | -1914 | 1132
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

m  PAD LOCATION ( 1/97 duty, SHL=1,4-2)

Unit: (um)

PAD PAD PAD PAD PAD PAD
No. Name . v No. Name X v No. Name X i

121 T[2] -1955| 1132 | 161 | COM[64] -3064 | 264 201 SEG[7] -2655 | -1109

122 T[3] -1996| 1132 | 162 | COM[65] -3064 | 234 202 SEG[8] -2625 | -1109

123 T[4] -2037| 1132 | 163 | COM[66] -3064 | 204 203 SEG[9] -2595 | -1109

124 T[5] -2078| 1132 | 164 | COM[67] -3064 | 174 204 | SEG[10Q]-2565 | -1109

125 T[6] | -2119| 1132 | 165 | COM[68] -3064 | 144 | 205 | SEG[11]-2535 | -1109

126 T[7] | -2160| 1132 | 166 | COM[69] -3064 | 114 | 206 | SEG[12]-2505 | -1109

127 T[8] -2201| 1132 | 167 | COM[70] -3064 | 84 207 | SEG[13] -2475| -1109

128 T[9] -2242| 1132 | 168 | COM[71] -3064 | 54 208 | SEG[14] -2445| -1109

130 T[11] | -2324| 1132 | 170 | COM[73] -3064 -6 210 | SEG[16] -2385 | -1109

]
1 ]
129 | T[10] | -2283] 1132 [ 169 | COM[72] -3064 | 24 | 209 | SEG[15]-2415 | -1109
|
]

1
1
1
1
1
1
1
1
1
|
1
|
] -3064| -96 | 213 | SEG[19]-2295 | -1109
1
1
1
1
1
1
1
1
1
1
1

131 NC | -2364] 1132 | 171 | COM[74] -3064 | -36 | 211 | SEG[17] -2355 | -1109
132 NC | -2404] 1132 | 172 | COM[75] -3064 | -66 | 212 | SEG[1§] -2325 | -1109
133 NC | -2444] 1132 | 173 | COM[76

134 NC | -2484] 1132 | 174 | COM[77] -3064 | -126 | 214 | SEG[20] -2265 | -1109
135 NC | -2524| 1132 | 175 | COM[78] -3064 | -156 | 215 | SEG[21] -2235 | -1109
136 NC | -2564] 1132 | 176 | COM[79] -3064 | -186 | 216 | SEG[22] -2205 | -1109
137 NC | -2604] 1132 | 177 | COM[80] -3064 | -216 | 217 | SEG[23] -2175 | -1109
138 NC | -2644] 1132 | 178 | COM[81] -3064 | -246 | 218 | SEG[24] -2145 | -1109
139 NC | -2684] 1132 | 179 | COM[82] -3064 | -276 | 219 | SEG[25] -2115 | -1109
140 NC | -2724] 1132 | 180 | COM[83] -3064 | -306 | 220 | SEG[26] -2085 | -1109
141 NC | -2764] 1132 | 181 | COM[84] -3064 | -336 | 221 | SEG[27] -2055 | -1109
142 NC | -2804| 1132 | 182 | COM[85] -3064 | -366 | 222 | SEG[28] -2025 | -1109
143 NC | -2844| 1132 | 183 | COM[86] -3064 | -396 | 223 | SEG[29] -1995 | -1109
144 NC | -2884] 1132 | 184 | COM[87] -3064 | -426 | 224 | SEG[30] -1965 | -1109

145 | COM[48] -3064 | 744 | 185 | COM[88] -3064 | -456 | 225 | SEG[31] -1935 | -1109

146 | COM[49] -3064 | 714 | 186 | COM[8Y] -3064 | -486 | 226 | SEG[32] -1905 | -1109

147 | COM[50] -3064 | 684 187 | COM[9(Q] -3064 | -516 227 | SEG[33] -1875| -1109

148 | COM[51] -3064 | 654 | 188 | COM[91] -3064 | -546 | 228 | SEG[34] -1845 | -1109

149 | COM[52] -3064 | 624 | 189 | COM[92] -3064 | -576 | 229 | SEG[35] -1815 | -1109

150 | COM[53] -3064 | 594 190 | COM[93] -3064 | -606 230 | SEG[36] -1785 | -1109

151 | COM[54] -3064 | 564 | 191 | COM[94] -3064 | -636 | 231 | SEG[37] -1755 | -1109

152 | COM[55] -3064 | 534 | 192 | COM[95] -3064 | -666 | 232 | SEG[38] -1725 | -1109

153 | COM[56] -3064 | 504 | 193 | COMSI -3064 | -696 | 233 | SEG[39] -1695 | -1109

154 | COM[57] -3064 | 474 194 SEG[0]| -2865| -1109 | 234 | SEG[40] -1665 | -1109

155 | COM[58] -3064 | 444 | 195 | SEG[1] -2835| -1109 | 235 | SEG[41] -1635 | -1109

156 | COM[59] -3064 | 414 196 SEG[2]| -2805| -1109 | 236 | SEG[42] -1605 | -1109

157 | COM[60] -3064 | 384 197 SEGI3]| -2775| -1109 | 237 | SEG[43] -1575 | -1109

158 | COM[61] -3064 | 354 198 SEG[4]| -2745| -1109 | 238 | SEG[44] -1545 | -1109

159 | COM[62] -3064 | 324 | 199 | SEG[5] -2715| -1109 | 239 | SEG[45] -1515 | -1109

160 | COM[63] -3064 | 294 200 SEG[6]| -2685| -1109 | 240 | SEG[46] -1485 | -1109
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

m  PAD LOCATION ( 1/97 duty, SHL=1,4-3)

Unit: (um)

PAD PAD PAD PAD PAD PAD
No. Name X v No. Name . v No. Name X i

241 | SEG[47] -1455 | -1109 | 281 SEG[87] -255 | -1109| 321 | SEG[127] 945 | -1109

242 | SEG[48|] -1425 | -1109 | 282 SEG[88] -225 | -1109| 322 | SEG[12§] 975 | -1109

243 | SEG[49] -1395 | -1109 | 283 | SEG[89] -195 | -1109| 323 | SEG[129] 1005 | -1109
244 | SEG[50] -1365 | -1109 | 284 | SEG[90] -165 | -1109| 324 | SEG[130] 1035 | -1109
245 | SEG[51] -1335 | -1109 | 285 | SEG[91] -135 | -1109| 325 | SEG[131] 1065 | -1109
246 | SEG[52] -1305 | -1109 | 286 | SEG[92] -105 | -1109| 326 | SEG[132] 1095 | -1109
247 | SEG[53] -1275 | -1109 | 287 | SEG[93] -75 | -1109| 327 | SEG[133] 1125 | -1109
248 | SEG[54] -1245 | -1109 | 288 | SEG[94] -45 | -1109| 328 | SEG[134] 1155 | -1109
249 | SEG[55] -1215 | -1109 | 289 | SEG[95] -15 | -1109| 329 | SEG[135] 1185 | -1109
250 | SEG[56) -1185 | -1109 | 290 | SEG[96] 15 | -1109| 330 | SEG[136] 1215 | -1109
251 | SEG[57] -1155 | -1109 | 291 | SEG[97] 45 | -1109| 331 | SEG[137] 1245 | -1109
252 | SEG[58] -1125 | -1109 | 292 | SEG[98] 75 | -1109| 332 | SEG[138] 1275 | -1109
253 | SEG[59] -1095 | -1109 | 293 | SEG[99] 105 | -1109| 333 | SEG[139] 1305 | -1109
254 | SEG[60] -1065 | -1109 | 294 | SEG[100] 135 | -1109| 334 | SEG[140] 1335 | -1109
255 | SEG[61] -1035 | -1109 | 295 | SEG[101] 165 | -1109| 335 | SEG[141] 1365 | -1109
256 | SEG[62] -1005 | -1109 | 296 | SEG[102] 195 | -1109| 336 | SEG[142] 1395 | -1109
257 | SEG[63] -975 | -1109| 297 | SEG[103] 225 | -1109| 337 | SEG[143] 1425 | -1109
258 | SEG[64] -945 | -1109| 298 | SEG[104] 255 | -1109| 338 | SEG[144] 1455 | -1109
259 | SEG[65] -915 | -1109| 299 | SEG[105] 285 | -1109| 339 | SEG[145] 1485 | -1109
260 | SEG[66] -885 | -1109| 300 | SEG[106] 315 | -1109| 340 | SEG[146] 1515 | -1109
261 | SEG[67] -855 | -1109| 301 | SEG[107] 345 | -1109| 341 | SEG[147] 1545 | -1109
262 | SEG[68] -825 | -1109| 302 | SEG[108] 375 | -1109| 342 | SEG[148] 1575 | -1109
263 | SEG[69] -795 | -1109| 303 | SEG[109] 405 | -1109| 343 | SEG[149] 1605 | -1109
264 | SEG[70] -765 | -1109| 304 | SEG[110] 435 | -1109| 344 | SEG[150] 1635 | -1109
265 | SEG[71] -735 | -1109| 305 | SEG[111] 465 | -1109| 345 | SEG[151] 1665 | -1109
266 | SEG[72] -705 | -1109| 306 | SEG[112] 495 | -1109| 346 | SEG[152] 1695 | -1109
267 | SEG[73] -675 | -1109| 307 | SEG[113] 525 | -1109| 347 | SEG[153] 1725 | -1109
268 | SEG[74] -645 | -1109| 308 | SEG[114] 555 | -1109| 348 | SEG[154] 1755 | -1109
269 | SEG[75] -615 | -1109| 309 | SEG[115] 585 | -1109| 349 | SEG[155] 1785 | -1109
270 | SEG[76] -585 | -1109| 310 | SEG[116] 615 | -1109| 350 | SEG[156] 1815 | -1109
271 | SEG[77] -555 | -1109| 311 | SEG[117] 645 | -1109| 351 | SEG[157] 1845 | -1109
272 | SEG[78] -525 | -1109| 312 | SEG[118] 675 | -1109| 352 | SEG[158] 1875 | -1109
273 | SEG[79] -495 | -1109| 313 | SEG[119] 705 | -1109| 353 | SEG[159] 1905 | -1109
274 | SEG[80] -465 | -1109| 314 | SEG[120] 735 | -1109| 354 | SEG[160] 1935 | -1109
275 | SEG[81] -435 | -1109| 315 | SEG[121] 765 | -1109| 355 | SEG[161] 1965 | -1109
276 | SEG[82] -405 | -1109| 316 | SEG[122] 795 | -1109| 356 | SEG[162] 1995 | -1109
277 | SEG[83] -375 | -1109| 317 | SEG[123] 825 | -1109| 357 | SEG[163] 2025 | -1109
278 | SEG[84] -345 | -1109| 318 | SEG[124] 855 | -1109| 358 | SEG[164] 2055 | -1109
279 | SEG[85] -315 | -1109| 319 | SEG[125] 885 | -1109| 359 | SEG[165] 2085 | -1109
280 | SEG[86] -285 | -1109| 320 | SEG[126] 915 | -1109| 360 | SEG[166] 2115 | -1109
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

m PAD LOCATION ( 1/97 duty, SHL=1,4-4)

Unit: (um)

PAD PAD PAD PAD PAD | PAD

No. Name X i No. Name s v No. [Name X \
361 | SEG[167] 2145 | -1109 | 401 | COM[32] 3064 | -246

362 | SEG[168] 2175 | -1109 | 402 | COM[31] 3064 | -216

363 | SEG[169] 2205 | -1109 | 403 | COM[30] 3064 | -186

364 | SEG[17Q] 2235 | -1109 | 404 | COM[29] 3064 | -156

365 | SEG[171] 2265 | -1109 | 405 | COM[28] 3064 | -126

366 | SEG[172] 2295 | -1109 | 406 | COM[27] 3064 -96

367 | SEG[173] 2325 | -1109 | 407 | COM[26] 3064 -66

368 | SEG[174] 2355 | -1109 | 408 | COM[25] 3064 -36

369 | SEG[175] 2385 | -1109 | 409 | COM[24] 3064 -6

370 | SEG[176] 2415 | -1109 | 410 | COM[23] 3064 24

371 | SEG[177] 2445 | -1109 | 411 | COM[22] 3064 54

|
]
1
1
1
]
1
1
1
|
1
372 | SEG[178] 2475 | -1109 | 412 | COM[21] 3064 | 84
1
1
|
1
1
1
1
1
|
]
1

373 | SEG[179] 2505 | -1109 | 413 | COM[20] 3064 | 114
374 | SEG[180] 2535 | -1109 | 414 | COM[19] 3064 | 144
375 | SEG[181] 2565 | -1109 | 415 | COM[18] 3064 | 174
376 | SEG[182] 2595 | -1109 | 416 | COM[17] 3064 | 204
377 | SEG[183] 2625 | -1109 | 417 | COM[16] 3064 | 234
378 | SEG[184] 2655 | -1109 | 418 | COM[15] 3064 | 264
379 | SEG[185] 2685 | -1109 | 419 | COM[14] 3064 | 294
380 | SEG[186] 2715 | -1109 | 420 | COM[13] 3064 | 324
381 | SEG[187] 2745 | -1109 | 421 | COM[12] 3064 | 354
382 | SEG[188] 2775 | -1109 | 422 | COM[11] 3064 | 384
383 | SEG[189] 2805 | -1109 | 423 | COM[10] 3064 | 414

384 | SEG[190] 2835 | -1109 | 424 COM[9]| 3064 | 444

385 | SEG[19]] 2865 | -1109 | 425 COMI[8]| 3064 | 474

386 | COM[47] 3064 | -696 | 426 | COM[7] 3064 | 504

387 | COM[46] 3064 | -666 | 427 | COM[6] 3064 | 534

388 | COM[45] 3064 | -636 428 COMI[5] 3064 | 564

389 | COM[44] 3064 | -606 429 COM[4] 3064 | 594

390 | COM[43] 3064 | 576 | 430 | COM[3] 3064 | 624

391 | COM[42] 3064 | 546 | 431 | COM[2] 3064 | 654

392 | COM[41] 3064 | -516 432 COM[1] 3064 | 684

393 | COM[40] 3064 | -486 433 COMI[0] 3064 | 714

394 | COM[39] 3064 | -456 434 COMSZ 3064 | 744

395 | COM[38] 3064 | -426

396 | COM[37] 3064 | -396

397 | COM[36] 3064 | -366

398 | COM[35] 3064 | -336

399 | COM[34] 3064 | -306

400 | COM[33] 3064 | -276
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

m PAD LOCATION ( 1/81 duty, SHL=0,4-1)

Unit: (um)
PAD PAD PAD | PAD PAD | PAD
No. Name X i No. Name s i No. Name X i
1 NC 2868 | 1132 41 EXD | 1264 | 1132 81 D4 -336 1132
2 NC 2828 | 1132 42 VSS | 1224 | 1132 82 D5 -376 1132
3 NC 2788 | 1132 43 VSS | 1184 | 1132 83 D6 -416 1132
4 NC 2748 | 1132 44 VSS2| 1144 | 1132 84 D7 -456 1132
5 NC 2708 | 1132 45 VSS2| 1104 | 1132 85 VSS | -496 1132
6 NC 2668 | 1132 46 VSS2| 1064 | 1132 86 CLS | -536 1132
7 NC 2628 | 1132 47 VSS2| 1024 | 1132 87 VDD | -576 1132
8 NC 2588 | 1132 48 VSS2| 984 1132 88 C86 | -616 1132
9 NC 2548 | 1132 49 VSS2| 944 1132 89 VSS | -656 1132
10 CAP6R 2508 | 1132 50 VDD2| 904 1132 90 PSB| -696 1132
11 CAPG6R 2468 | 1132 51 VDD2| 864 1132 91 VDD | -736 1132
12 CAP2N 2428 | 1132 52 VDD2| 824 1132 92 IRS | -776 1132
13 CAP2N 2388 | 1132 53 VDD2| 784 1132 93 VSS | -816 1132
14 CAP4R 2348 | 1132 54 VDD2| 744 1132 94 NWO | -856 1132
15 CAP4R 2308 | 1132 55 vVDD2| 704 1132 95 VDD | -896 1132
16 CAP2N 2268 | 1132 56 VDD2| 664 1132 96 NW1| -936 1132
17 CAP2N 2228 | 1132 57 VDD2| 624 1132 97 VSS | -976 1132
18 CAP2R 2188 | 1132 58 VDD | 584 1132 98 NW2| -1016 | 1132
19 CAP2R 2148 | 1132 59 VDD | 544 1132 99 VDD | -1056 | 1132
20 CAP1R 2108 | 1132 60 VDD | 504 1132 100 VSS| -1096 | 1132
21 CAP1R 2068 | 1132 61 VDD | 464 1132 101 VRS | -1136 | 1132
22 CAP1IN 2028 | 1132 62 VDD | 424 1132 102 vDD2| -1176 | 1132
23 CAP1N 1988 | 1132 63 VDD | 384 1132 103 V4 -1220| 1132
24 CAP3R 1948 | 1132 64 VDD | 344 1132 104 V4 -1260| 1132
25 CAP3R 1908 | 1132 65 VDD | 304 1132 | 105 V3 -1300| 1132
26 CAP1N 1868 | 1132 66 CLL 264 1132 106 V3 -1340| 1132
27 CAP1N 1828 | 1132 67 VSS | 224 1132 | 107 V2 -1380| 1132
28 CAP5R 1788 | 1132 68 CS1B| 184 1132 108 V2 -1420| 1132
29 CAP5R 1748 | 1132 69 CS2| 144 1132 | 109 Vi -1460| 1132
30 VOUT| 1708 | 1132 70 VDD | 104 1132 110 V1 -1500| 1132
31 VOUT| 1668 | 1132 71 RSTP| 64 1132 | 111 VO -1540| 1132
32 VOUT| 1628 | 1132 72 A0 24 1132 112 VO -1580| 1132
33 VOUT| 1588 | 1132 73 VSS | -16 1132 | 113 VO -1620| 1132
34 VOUT| 1548 | 1132 74 RW -56 1132 | 114 VO -1660| 1132
35 VOUT| 1508 | 1132 75 E -96 1132| 115 VO -1700| 1132
36 VOUT| 1468 | 1132 76 VDD | -136 1132 116 VO -1740| 1132
37 VOUT| 1428 | 1132 77 DO -176 1132 117 | VRAB| -1780| 1132
38 LX 1388 | 1132 78 D1 -216 1132] 118 VDD | -1824 | 1132
39 VDD | 1344 | 1132 79 D2 -256 1132] 119 T[O] | -1868 | 1132
40 EXD | 1304 | 1132 80 D3 -296 1132| 120 T[1] | -1914 | 1132
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

m PAD LOCATION ( 1/81 duty, SHL=0,4-2)

Unit: (um

PAD PAD PAD PAD PAD PAD
No. Name . v No. Name X v No. Name X i

121 T[2] -1955| 1132 | 161 | COM[31] -3064 | 264 201 SEG[7] -2655 | -1109

122 T[3] -1996| 1132 | 162 | COM[30] -3064 | 234 202 SEG[8] -2625 | -1109

123 T[4] -2037| 1132 | 163 | COM[29] -3064 | 204 203 SEG[9] -2595 | -1109

124 T[5] -2078| 1132 | 164 | COM[28] -3064 | 174 204 | SEG[10Q]-2565 | -1109

125 T[6] | -2119| 1132 | 165 | COM[27] -3064 | 144 | 205 | SEG[11]-2535 | -1109

126 T[7] | -2160| 1132 | 166 | COM[26] -3064 | 114 | 206 | SEG[12]-2505 | -1109

127 T[8] -2201| 1132 | 167 | COM[25] -3064 | 84 207 | SEG[13] -2475| -1109

128 T[9] -2242| 1132 | 168 | COM[24] -3064 | 54 208 | SEG[14] -2445| -1109

|
]

129 T[10] | -2283| 1132 | 169 | COM[23] -3064 | 24 209 | SEG[15] -2415| -1109
130 T[11] | -2324| 1132 [ 170 | COM[22 I
1 ]

]
|
1
]
1
1
]
]
|
]
]
132 NC | -2404] 1132 | 172 [ COM[20] -3064 | -66 | 212 | SEG[1§]-2325| -1109
]
]
]
1
]
1
|
1
]
1

3064 | -6 210 | SEG[16] -2385 | -1109
131 NC | -2364] 1132 | 171 | COM[21] -3064 | -36 | 211 | SEG[17] -2355 | -1109
133 NC | -2444] 1132 | 173 | COM[19] -3064 | -96 | 213 | SEG[19]-2295 | -1109
134 NC | -2484] 1132 | 174 | COM[18] -3064 | -126 | 214 | SEG[20] -2265 | -1109
135 NC | -2524| 1132 | 175 | COM[17] -3064 | -156 | 215 | SEG[21] -2235 | -1109
136 NC | -2564] 1132 | 176 | COM[16] -3064 | -186 | 216 | SEG[22] -2205 | -1109
137 NC | -2604] 1132 | 177 | COM[15] -3064 | -216 | 217 | SEG[23] -2175 | -1109
138 NC | -2644] 1132 | 178 | COM[14] -3064 | -246 | 218 | SEG[24] -2145 | -1109
139 NC | -2684] 1132 | 179 | COM[13] -3064 | -276 | 219 | SEG[25] -2115 | -1109
140 NC | -2724] 1132 | 180 | COM[12] -3064 | -306 | 220 | SEG[26] -2085 | -1109
141 NC | -2764] 1132 | 181 | COM[11] -3064 | -336 | 221 | SEG[27] -2055 | -1109
142 NC | -2804| 1132 | 182 | COM[10] -3064 | -366 | 222 | SEG[28] -2025 | -1109
143 NC | -2844| 1132 | 183 | COM[9]| -3064 | -396 | 223 | SEG[29] -1995 | -1109
144 NC | -2884] 1132 | 184 | COM[8]| -3064 | -426 | 224 | SEG[30] -1965 | -1109

145 NC] | -3064| 744 | 185 | COM[7] -3064 | -456 | 225 | SEG[31] -1935 | -1109

146 NC -3064| 714 186 COM[6] -3064 | -486 226 | SEG[32] -1905 | -1109

147 NC -3064| 684 187 COMI[5] -3064 | -516 227 | SEG[33] -1875| -1109

148 NC | -3064] 654 | 188 | COM[4] -3064 | -546 | 228 | SEG[34] -1845 | -1109

149 NC | -3064] 624 | 189 | COM[3] -3064 | 576 | 229 | SEG[35] -1815 | -1109

150 NC -3064| 594 190 COM[2] -3064 | -606 230 | SEG[36] -1785 | -1109

151 NC | -3064] 564 | 191 | COM[1] -3064 | -636 | 231 | SEG[37] -1755 | -1109

152 NC -3064| 534 192 COM[0] -3064 | -666 232 | SEG[38] -1725| -1109

153 | COM[39] -3064 | 504 | 193 | COMSI -3064 | -696 | 233 | SEG[39] -1695 | -1109

154 | COM[38] -3064 | 474 194 SEG[0]| -2865| -1109 | 234 | SEG[40] -1665 | -1109

155 | COM[37] -3064 | 444 | 195 | SEG[1] -2835| -1109 | 235 | SEG[41] -1635 | -1109

156 | COM[36] -3064 | 414 196 SEG[2]| -2805| -1109 | 236 | SEG[42] -1605 | -1109

157 | COM[35] -3064 | 384 197 SEGI3]| -2775| -1109 | 237 | SEG[43] -1575 | -1109

158 | COM[34] -3064 | 354 198 SEG[4]| -2745| -1109 | 238 | SEG[44] -1545 | -1109

159 | COM[33] -3064 | 324 | 199 | SEG[5] -2715| -1109 | 239 | SEG[45] -1515 | -1109

160 | COM[32] -3064 | 294 200 SEG[6]| -2685| -1109 | 240 | SEG[46] -1485 | -1109
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

m PAD LOCATION ( 1/81 duty, SHL=0,4-3)

Unit: (um)

PAD PAD PAD PAD PAD PAD
No. Name X v No. Name . v No. Name X i

241 | SEG[47] -1455 | -1109 | 281 SEG[87] -255 | -1109| 321 | SEG[127] 945 | -1109

242 | SEG[48|] -1425 | -1109 | 282 SEG[88] -225 | -1109| 322 | SEG[12§] 975 | -1109

243 | SEG[49] -1395 | -1109 | 283 | SEG[89] -195 | -1109| 323 | SEG[129] 1005 | -1109
244 | SEG[50] -1365 | -1109 | 284 | SEG[90] -165 | -1109| 324 | SEG[130] 1035 | -1109
245 | SEG[51] -1335 | -1109 | 285 | SEG[91] -135 | -1109| 325 | SEG[131] 1065 | -1109
246 | SEG[52] -1305 | -1109 | 286 | SEG[92] -105 | -1109| 326 | SEG[132] 1095 | -1109
247 | SEG[53] -1275 | -1109 | 287 | SEG[93] -75 | -1109| 327 | SEG[133] 1125 | -1109
248 | SEG[54] -1245 | -1109 | 288 | SEG[94] -45 | -1109| 328 | SEG[134] 1155 | -1109
249 | SEG[55] -1215 | -1109 | 289 | SEG[95] -15 | -1109| 329 | SEG[135] 1185 | -1109
250 | SEG[56) -1185 | -1109 | 290 | SEG[96] 15 | -1109| 330 | SEG[136] 1215 | -1109
251 | SEG[57] -1155 | -1109 | 291 | SEG[97] 45 | -1109| 331 | SEG[137] 1245 | -1109
252 | SEG[58] -1125 | -1109 | 292 | SEG[98] 75 | -1109| 332 | SEG[138] 1275 | -1109
253 | SEG[59] -1095 | -1109 | 293 | SEG[99] 105 | -1109| 333 | SEG[139] 1305 | -1109
254 | SEG[60] -1065 | -1109 | 294 | SEG[100] 135 | -1109| 334 | SEG[140] 1335 | -1109
255 | SEG[61] -1035 | -1109 | 295 | SEG[101] 165 | -1109| 335 | SEG[141] 1365 | -1109
256 | SEG[62] -1005 | -1109 | 296 | SEG[102] 195 | -1109| 336 | SEG[142] 1395 | -1109
257 | SEG[63] -975 | -1109| 297 | SEG[103] 225 | -1109| 337 | SEG[143] 1425 | -1109
258 | SEG[64] -945 | -1109| 298 | SEG[104] 255 | -1109| 338 | SEG[144] 1455 | -1109
259 | SEG[65] -915 | -1109| 299 | SEG[105] 285 | -1109| 339 | SEG[145] 1485 | -1109
260 | SEG[66] -885 | -1109| 300 | SEG[106] 315 | -1109| 340 | SEG[146] 1515 | -1109
261 | SEG[67] -855 | -1109| 301 | SEG[107] 345 | -1109| 341 | SEG[147] 1545 | -1109
262 | SEG[68] -825 | -1109| 302 | SEG[108] 375 | -1109| 342 | SEG[148] 1575 | -1109
263 | SEG[69] -795 | -1109| 303 | SEG[109] 405 | -1109| 343 | SEG[149] 1605 | -1109
264 | SEG[70] -765 | -1109| 304 | SEG[110] 435 | -1109| 344 | SEG[150] 1635 | -1109
265 | SEG[71] -735 | -1109| 305 | SEG[111] 465 | -1109| 345 | SEG[151] 1665 | -1109
266 | SEG[72] -705 | -1109| 306 | SEG[112] 495 | -1109| 346 | SEG[152] 1695 | -1109
267 | SEG[73] -675 | -1109| 307 | SEG[113] 525 | -1109| 347 | SEG[153] 1725 | -1109
268 | SEG[74] -645 | -1109| 308 | SEG[114] 555 | -1109| 348 | SEG[154] 1755 | -1109
269 | SEG[75] -615 | -1109| 309 | SEG[115] 585 | -1109| 349 | SEG[155] 1785 | -1109
270 | SEG[76] -585 | -1109| 310 | SEG[116] 615 | -1109| 350 | SEG[156] 1815 | -1109
271 | SEG[77] -555 | -1109| 311 | SEG[117] 645 | -1109| 351 | SEG[157] 1845 | -1109
272 | SEG[78] -525 | -1109| 312 | SEG[118] 675 | -1109| 352 | SEG[158] 1875 | -1109
273 | SEG[79] -495 | -1109| 313 | SEG[119] 705 | -1109| 353 | SEG[159] 1905 | -1109
274 | SEG[80] -465 | -1109| 314 | SEG[120] 735 | -1109| 354 | SEG[160] 1935 | -1109
275 | SEG[81] -435 | -1109| 315 | SEG[121] 765 | -1109| 355 | SEG[161] 1965 | -1109
276 | SEG[82] -405 | -1109| 316 | SEG[122] 795 | -1109| 356 | SEG[162] 1995 | -1109
277 | SEG[83] -375 | -1109| 317 | SEG[123] 825 | -1109| 357 | SEG[163] 2025 | -1109
278 | SEG[84] -345 | -1109| 318 | SEG[124] 855 | -1109| 358 | SEG[164] 2055 | -1109
279 | SEG[85] -315 | -1109| 319 | SEG[125] 885 | -1109| 359 | SEG[165] 2085 | -1109
280 | SEG[86] -285 | -1109| 320 | SEG[126] 915 | -1109| 360 | SEG[166] 2115 | -1109
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

B PAD LOCATION ( 1/81 duty, SHL=0,4-4)

Unit: (um)

PAD PAD PAD PAD PAD | PAD

No. Name X i No. Name s v No. [Name X \
361 | SEG[167] 2145 | -1109 | 401 | COM[55] 3064 | -246

362 | SEG[168] 2175 | -1109 | 402 | COM[56] 3064 | -216

363 | SEG[169] 2205 | -1109 | 403 | COM[57] 3064 | -186

364 | SEG[17Q] 2235 | -1109 | 404 | COM[58] 3064 | -156

365 | SEG[171] 2265 | -1109 | 405 | COM[59] 3064 | -126

366 | SEG[172] 2295 | -1109 | 406 | COM[60] 3064 -96

367 | SEG[173] 2325 | -1109 | 407 | COM[61] 3064 -66

368 | SEG[174] 2355 | -1109 | 408 | COM[62] 3064 -36

369 | SEG[175] 2385 | -1109 | 409 | COM[63] 3064 -6

370 | SEG[176] 2415 | -1109 | 410 | COM[64] 3064 24

371 | SEG[177] 2445 | -1109 | 411 | COM[65] 3064 54

372 | SEG[178] 2475 | -1109 | 412 | COM[66] 3064 84

1
1
]
1
1
1
]
|
1
1
1
1
373 | SEG[179] 2505 | -1109 | 413 | COM[67] 3064 | 114
1
1
1
|
1
|
1
1
1
]
1
1

374 | SEG[180] 2535 | -1109 | 414 | COM[68] 3064 | 144
375 | SEG[181] 2565 | -1109 | 415 | COM[69] 3064 | 174
376 | SEG[182] 2595 | -1109 | 416 | COM[70] 3064 | 204
377 | SEG[183] 2625 | -1109 | 417 | COM[71] 3064 | 234
378 | SEG[184] 2655 | -1109 | 418 | COM[72] 3064 | 264
379 | SEG[185] 2685 | -1109 | 419 | COM[73] 3064 | 294
380 | SEG[186] 2715 | -1109 | 420 | COM[74] 3064 | 324
381 | SEG[187] 2745 | -1109 | 421 | COM[75] 3064 | 354
382 | SEG[188] 2775 | -1109 | 422 | COM[76] 3064 | 384
383 | SEG[189] 2805 | -1109 | 423 | COM[77] 3064 | 414
384 | SEG[190] 2835 | -1109 | 424 | COM[78] 3064 | 444
385 | SEG[191] 2865 | -1109 | 425 | COM[79] 3064 | 474

386 | COM[40] 3064 | -696 426 NC 3064| 504

387 | COM[41] 3064 | -666 427 NC 3064| 534
388 | COM[42] 3064 | -636 428 NC 3064| 564
389 | COM[43] 3064 | -606 429 NC 3064| 594

390 | COM[44] 3064 | -576 430 NC 3064| 624

391 | COM[45] 3064 | -546 431 NC 3064| 654

392 | COM[46] 3064 | -516 432 NC 3064| 684

393 | COM[47] 3064 | -486 433 NC 3064| 714

394 | COM[48] 3064 | -456 434 COMSZ 3064 | 744

395 | COM[49] 3064 | -426

396 | COM[50] 3064 | -396

397 | COM[51] 3064 | -366

398 | COM[52] 3064 | -336

399 | COM[53] 3064 | -306

400 | COM[54] 3064 | -276
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

m PAD LOCATION ( 1/81 duty, SHL=1,4-1)

Unit: (um)
PAD PAD PAD | PAD PAD | PAD
No. Name X i No. Name s i No. Name X i
1 NC 2868 | 1132 41 EXD | 1264 | 1132 81 D4 -336 1132
2 NC 2828 | 1132 42 VSS | 1224 | 1132 82 D5 -376 1132
3 NC 2788 | 1132 43 VSS | 1184 | 1132 83 D6 -416 1132
4 NC 2748 | 1132 44 VSS2| 1144 | 1132 84 D7 -456 1132
5 NC 2708 | 1132 45 VSS2| 1104 | 1132 85 VSS | -496 1132
6 NC 2668 | 1132 46 VSS2| 1064 | 1132 86 CLS | -536 1132
7 NC 2628 | 1132 47 VSS2| 1024 | 1132 87 VDD | -576 1132
8 NC 2588 | 1132 48 VSS2| 984 1132 88 C86 | -616 1132
9 NC 2548 | 1132 49 VSS2| 944 1132 89 VSS | -656 1132
10 CAP6R 2508 | 1132 50 VDD2| 904 1132 90 PSB| -696 1132
11 CAPG6R 2468 | 1132 51 VDD2| 864 1132 91 VDD | -736 1132
12 CAP2N 2428 | 1132 52 VDD2| 824 1132 92 IRS | -776 1132
13 CAP2N 2388 | 1132 53 VDD2| 784 1132 93 VSS | -816 1132
14 CAP4R 2348 | 1132 54 VDD2| 744 1132 94 NWO | -856 1132
15 CAP4R 2308 | 1132 55 vVDD2| 704 1132 95 VDD | -896 1132
16 CAP2N 2268 | 1132 56 VDD2| 664 1132 96 NW1| -936 1132
17 CAP2N 2228 | 1132 57 VDD2| 624 1132 97 VSS | -976 1132
18 CAP2R 2188 | 1132 58 VDD | 584 1132 98 NW2| -1016 | 1132
19 CAP2R 2148 | 1132 59 VDD | 544 1132 99 VDD | -1056 | 1132
20 CAP1R 2108 | 1132 60 VDD | 504 1132 100 VSS| -1096 | 1132
21 CAP1R 2068 | 1132 61 VDD | 464 1132 101 VRS | -1136 | 1132
22 CAP1IN 2028 | 1132 62 VDD | 424 1132 102 vDD2| -1176 | 1132
23 CAP1N 1988 | 1132 63 VDD | 384 1132 103 V4 -1220| 1132
24 CAP3R 1948 | 1132 64 VDD | 344 1132 104 V4 -1260| 1132
25 CAP3R 1908 | 1132 65 VDD | 304 1132 | 105 V3 -1300| 1132
26 CAP1N 1868 | 1132 66 CLL 264 1132 106 V3 -1340| 1132
27 CAP1N 1828 | 1132 67 VSS | 224 1132 | 107 V2 -1380| 1132
28 CAP5R 1788 | 1132 68 CS1B| 184 1132 108 V2 -1420| 1132
29 CAP5R 1748 | 1132 69 CS2| 144 1132 | 109 Vi -1460| 1132
30 VOUT| 1708 | 1132 70 VDD | 104 1132 110 V1 -1500| 1132
31 VOUT| 1668 | 1132 71 RSTP| 64 1132 | 111 VO -1540| 1132
32 VOUT| 1628 | 1132 72 A0 24 1132 112 VO -1580| 1132
33 VOUT| 1588 | 1132 73 VSS | -16 1132 | 113 VO -1620| 1132
34 VOUT| 1548 | 1132 74 RW -56 1132 | 114 VO -1660| 1132
35 VOUT| 1508 | 1132 75 E -96 1132| 115 VO -1700| 1132
36 VOUT| 1468 | 1132 76 VDD | -136 1132 116 VO -1740| 1132
37 VOUT| 1428 | 1132 77 DO -176 1132 117 | VRAB| -1780| 1132
38 LX 1388 | 1132 78 D1 -216 1132] 118 VDD | -1824 | 1132
39 VDD | 1344 | 1132 79 D2 -256 1132] 119 T[O] | -1868 | 1132
40 EXD | 1304 | 1132 80 D3 -296 1132| 120 T[1] | -1914 | 1132
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

B PAD LOCATION ( 1/81 duty, SHL=1,4-2)

Unit: (um

PAD PAD PAD PAD PAD PAD
No. Name . v No. Name X v No. Name X i

121 T[2] -1955| 1132 | 161 | COM[48] -3064 | 264 201 SEG[7] -2655 | -1109

122 T[3] -1996| 1132 | 162 | COM[49] -3064 | 234 202 SEG[8] -2625 | -1109

123 T[4] -2037| 1132 | 163 | COM[50] -3064 | 204 203 SEG[9] -2595 | -1109

124 T[5] -2078| 1132 | 164 | COM[51] -3064 | 174 204 | SEG[10Q]-2565 | -1109

125 T[6] | -2119| 1132 | 165 | COM[52] -3064 | 144 | 205 | SEG[11]-2535 | -1109

126 T[7] | -2160| 1132 | 166 | COM[53] -3064 | 114 | 206 | SEG[12]-2505 | -1109

127 T[8] -2201| 1132 | 167 | COM[54] -3064 | 84 207 | SEG[13] -2475| -1109

128 T[9] -2242| 1132 | 168 | COM[55] -3064 | 54 208 | SEG[14] -2445| -1109

]
]
129 | T[10] | -2283] 1132 [ 169 | COM[56] -3064 | 24 | 209 | SEG[15] -2415 | -1109
|
]

5
6
130 T[11] | -2324| 1132 | 170 | COMI[57
8
9

]

]

]

]

]

]

]

]

]

| 3064| -6 210 | SEG[16] -2385 | -1109
131 NC | -2364] 1132 | 171 | COM[58] -3064 | -36 | 211 | SEG[17] -2355 | -1109
132 NC | -2404] 1132 | 172 | COM[59] -3064 | -66 | 212 | SEG[1§] -2325 | -1109
133 NC | -2444] 1132 | 173 | COM[60] -3064 | -96 | 213 | SEG[19]-2295 | -1109
134 NC | -2484] 1132 | 174 | COM[61] -3064 | -126 | 214 | SEG[20] -2265 | -1109
135 NC | -2524| 1132 | 175 | COM[62] -3064 | -156 | 215 | SEG[21] -2235 | -1109
136 NC | -2564] 1132 | 176 | COM[63] -3064 | -186 | 216 | SEG[22] -2205 | -1109
137 NC | -2604] 1132 | 177 | COM[64] -3064 | -216 | 217 | SEG[23] -2175 | -1109
138 NC | -2644] 1132 | 178 | COM[65] -3064 | -246 | 218 | SEG[24] -2145 | -1109
139 NC | -2684] 1132 | 179 | COM[66] -3064 | -276 | 219 | SEG[25] -2115 | -1109
140 NC | -2724] 1132 | 180 | COM[67] -3064 | -306 | 220 | SEG[26] -2085 | -1109
141 NC | -2764] 1132 | 181 | COM[68] -3064 | -336 | 221 | SEG[27] -2055 | -1109
142 NC | -2804| 1132 | 182 | COM[69] -3064 | -366 | 222 | SEG[28] -2025 | -1109
143 NC | -2844| 1132 | 183 | COM[70] -3064 | -396 | 223 | SEG[29] -1995 | -1109
144 NC | -2884] 1132 | 184 | COM[71] -3064 | -426 | 224 | SEG[30] -1965 | -1109
145 NC | -3064] 744 | 185 | COM[72] -3064 | -456 | 225 | SEG[31] -1935 | -1109
146 NC | -3064] 714 | 186 | COM[73] -3064 | -486 | 226 | SEG[32] -1905 | -1109
147 NC | -3064] 684 | 187 | COM[74] -3064 | 516 | 227 | SEG[33] -1875 | -1109
148 NC | -3064] 654 | 188 | COM[75] -3064 | -546 | 228 | SEG[34] -1845 | -1109
149 NC | -3064] 624 | 189 | COM[76] -3064 | -576 | 229 | SEG[35] -1815 | -1109
150 NC | -3064] 594 | 190 | COM[77] -3064 | -606 | 230 | SEG[36] -1785 | -1109
151 NC | -3064] 564 | 191 | COM[78] -3064 | -636 | 231 | SEG[37] -1755 | -1109
152 NC | -3064| 534 | 192 | COM[79] -3064 | -666 | 232 | SEG[38] -1725 | -1109

153 | COM[40] -3064 | 504 | 193 | COMSI -3064 | -696 | 233 | SEG[39] -1695 | -1109

154 | COM[41] -3064 | 474 194 SEG[0]| -2865| -1109 | 234 | SEG[40] -1665 | -1109

155 | COM[42] -3064 | 444 | 195 | SEG[1] -2835| -1109 | 235 | SEG[41] -1635 | -1109

156 | COM[43] -3064 | 414 196 SEG[2]| -2805| -1109 | 236 | SEG[42] -1605 | -1109

157 | COM[44] -3064 | 384 197 SEGI3]| -2775| -1109 | 237 | SEG[43] -1575 | -1109

158 | COM[45] -3064 | 354 198 SEG[4]| -2745| -1109 | 238 | SEG[44] -1545 | -1109

159 | COM[46] -3064 | 324 | 199 | SEG[5] -2715| -1109 | 239 | SEG[45] -1515 | -1109

160 | COM[47] -3064 | 294 200 SEG[6]| -2685| -1109 | 240 | SEG[46] -1485 | -1109
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

m PAD LOCATION ( 1/81 duty, SHL=1,4-3)

Unit: (um)

PAD PAD PAD PAD PAD PAD
No. Name X v No. Name . v No. Name X i

241 | SEG[47] -1455 | -1109 | 281 SEG[87] -255 | -1109| 321 | SEG[127] 945 | -1109

242 | SEG[48|] -1425 | -1109 | 282 SEG[88] -225 | -1109| 322 | SEG[12§] 975 | -1109

243 | SEG[49] -1395 | -1109 | 283 | SEG[89] -195 | -1109| 323 | SEG[129] 1005 | -1109
244 | SEG[50] -1365 | -1109 | 284 | SEG[90] -165 | -1109| 324 | SEG[130] 1035 | -1109
245 | SEG[51] -1335 | -1109 | 285 | SEG[91] -135 | -1109| 325 | SEG[131] 1065 | -1109
246 | SEG[52] -1305 | -1109 | 286 | SEG[92] -105 | -1109| 326 | SEG[132] 1095 | -1109
247 | SEG[53] -1275 | -1109 | 287 | SEG[93] -75 | -1109| 327 | SEG[133] 1125 | -1109
248 | SEG[54] -1245 | -1109 | 288 | SEG[94] -45 | -1109| 328 | SEG[134] 1155 | -1109
249 | SEG[55] -1215 | -1109 | 289 | SEG[95] -15 | -1109| 329 | SEG[135] 1185 | -1109
250 | SEG[56) -1185 | -1109 | 290 | SEG[96] 15 | -1109| 330 | SEG[136] 1215 | -1109
251 | SEG[57] -1155 | -1109 | 291 | SEG[97] 45 | -1109| 331 | SEG[137] 1245 | -1109
252 | SEG[58] -1125 | -1109 | 292 | SEG[98] 75 | -1109| 332 | SEG[138] 1275 | -1109
253 | SEG[59] -1095 | -1109 | 293 | SEG[99] 105 | -1109| 333 | SEG[139] 1305 | -1109
254 | SEG[60] -1065 | -1109 | 294 | SEG[100] 135 | -1109| 334 | SEG[140] 1335 | -1109
255 | SEG[61] -1035 | -1109 | 295 | SEG[101] 165 | -1109| 335 | SEG[141] 1365 | -1109
256 | SEG[62] -1005 | -1109 | 296 | SEG[102] 195 | -1109| 336 | SEG[142] 1395 | -1109
257 | SEG[63] -975 | -1109| 297 | SEG[103] 225 | -1109| 337 | SEG[143] 1425 | -1109
258 | SEG[64] -945 | -1109| 298 | SEG[104] 255 | -1109| 338 | SEG[144] 1455 | -1109
259 | SEG[65] -915 | -1109| 299 | SEG[105] 285 | -1109| 339 | SEG[145] 1485 | -1109
260 | SEG[66] -885 | -1109| 300 | SEG[106] 315 | -1109| 340 | SEG[146] 1515 | -1109
261 | SEG[67] -855 | -1109| 301 | SEG[107] 345 | -1109| 341 | SEG[147] 1545 | -1109
262 | SEG[68] -825 | -1109| 302 | SEG[108] 375 | -1109| 342 | SEG[148] 1575 | -1109
263 | SEG[69] -795 | -1109| 303 | SEG[109] 405 | -1109| 343 | SEG[149] 1605 | -1109
264 | SEG[70] -765 | -1109| 304 | SEG[110] 435 | -1109| 344 | SEG[150] 1635 | -1109
265 | SEG[71] -735 | -1109| 305 | SEG[111] 465 | -1109| 345 | SEG[151] 1665 | -1109
266 | SEG[72] -705 | -1109| 306 | SEG[112] 495 | -1109| 346 | SEG[152] 1695 | -1109
267 | SEG[73] -675 | -1109| 307 | SEG[113] 525 | -1109| 347 | SEG[153] 1725 | -1109
268 | SEG[74] -645 | -1109| 308 | SEG[114] 555 | -1109| 348 | SEG[154] 1755 | -1109
269 | SEG[75] -615 | -1109| 309 | SEG[115] 585 | -1109| 349 | SEG[155] 1785 | -1109
270 | SEG[76] -585 | -1109| 310 | SEG[116] 615 | -1109| 350 | SEG[156] 1815 | -1109
271 | SEG[77] -555 | -1109| 311 | SEG[117] 645 | -1109| 351 | SEG[157] 1845 | -1109
272 | SEG[78] -525 | -1109| 312 | SEG[118] 675 | -1109| 352 | SEG[158] 1875 | -1109
273 | SEG[79] -495 | -1109| 313 | SEG[119] 705 | -1109| 353 | SEG[159] 1905 | -1109
274 | SEG[80] -465 | -1109| 314 | SEG[120] 735 | -1109| 354 | SEG[160] 1935 | -1109
275 | SEG[81] -435 | -1109| 315 | SEG[121] 765 | -1109| 355 | SEG[161] 1965 | -1109
276 | SEG[82] -405 | -1109| 316 | SEG[122] 795 | -1109| 356 | SEG[162] 1995 | -1109
277 | SEG[83] -375 | -1109| 317 | SEG[123] 825 | -1109| 357 | SEG[163] 2025 | -1109
278 | SEG[84] -345 | -1109| 318 | SEG[124] 855 | -1109| 358 | SEG[164] 2055 | -1109
279 | SEG[85] -315 | -1109| 319 | SEG[125] 885 | -1109| 359 | SEG[165] 2085 | -1109
280 | SEG[86] -285 | -1109| 320 | SEG[126] 915 | -1109| 360 | SEG[166] 2115 | -1109
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

B PAD LOCATION ( 1/81 duty, SHL=1,4-4)

Unit: (um)

PAD PAD PAD PAD PAD | PAD

No. Name X i No. Name s v No. [Name X \
361 | SEG[167] 2145 | -1109 | 401 | COM[24] 3064 | -246

362 | SEG[168] 2175 | -1109 | 402 | COM[23] 3064 | -216

363 | SEG[169] 2205 | -1109 | 403 | COM[22] 3064 | -186

364 | SEG[17Q] 2235 | -1109 | 404 | COM[21] 3064 | -156

365 | SEG[171] 2265 | -1109 | 405 | COM[20] 3064 | -126

366 | SEG[172] 2295 | -1109 | 406 | COM[19] 3064 -96

367 | SEG[173] 2325 | -1109 | 407 | COM[18] 3064 -66

1
|
1
|
1
1
|
368 | SEG[174] 2355 | -1109 | 408 | COM[17] 3064 | -36
1
1
1
1
|
]
1

369 | SEG[175] 2385 | -1109 | 409 | COM[16] 3064 | -6
370 | SEG[176] 2415 | -1109 | 410 | COM[15] 3064 | 24
371 | SEG[177] 2445 | -1109 | 411 | COM[14] 3064 | 54
372 | SEG[178] 2475 | -1109 | 412 | COM[13] 3064 | 84
373 | SEG[179] 2505 | -1109 | 413 | COM[12] 3064 | 114
374 | SEG[180] 2535 | -1109 | 414 | COM[11] 3064 | 144
375 | SEG[181] 2565 | -1109 | 415 | COM[10] 3064 | 174

376 | SEG[182] 2595 | -1109 | 416 COM[9]| 3064 | 204

377 | SEG[183] 2625 | -1109 | 417 COMI[8]| 3064 | 234

378 | SEG[184] 2655 | -1109 | 418 | COM[7]| 3064 | 264

379 | SEG[185] 2685 | -1109 | 419 | COM[6]| 3064 | 294

380 | SEG[186] 2715 | -1109 | 420 COMI[5]| 3064 | 324

381 | SEG[187] 2745 | -1109 | 421 COM[4]| 3064 | 354

382 | SEG[188] 2775 | -1109 | 422 | COM[3]| 3064 | 384

383 | SEG[189] 2805 | -1109 | 423 | COM[2]| 3064 | 414

384 | SEG[190] 2835 | -1109 | 424 COM[1]| 3064 | 444

385 | SEG[19]] 2865 | -1109 | 425 COMI[0]| 3064 | 474

386 | COM[39] 3064 | -696 426 NC 3064| 504
387 | COM[38] 3064 | -666 427 NC 3064| 534
388 | COM[37] 3064 | -636 428 NC 3064| 564
389 | COM[36] 3064 | -606 429 NC 3064| 594
390 | COM[35] 3064 | -576 430 NC 3064| 624
391 | COM[34] 3064 | -546 431 NC 3064| 654
392 | COM[33] 3064 | -516 432 NC 3064| 684
393 | COM[32] 3064 | -486 433 NC 3064| 714

394 | COM[31] 3064 | -456 434 COMSZ 3064 | 744

395 | COM[30] 3064 | -426

396 | COM[29] 3064 | -396

397 | COM[28] 3064 | -366

398 | COM[27] 3064 | -336

399 | COM[26] 3064 | -306

400 | COM[25] 3064 | -276
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

m PAD LOCATION ( 1/65 duty, SHL=0,4-1)

Unit: (um)
PAD PAD PAD | PAD PAD | PAD
No. Name X i No. Name s i No. Name X i
1 NC 2868 | 1132 41 EXD | 1264 | 1132 81 D4 -336 1132
2 NC 2828 | 1132 42 VSS | 1224 | 1132 82 D5 -376 1132
3 NC 2788 | 1132 43 VSS | 1184 | 1132 83 D6 -416 1132
4 NC 2748 | 1132 44 VSS2| 1144 | 1132 84 D7 -456 1132
5 NC 2708 | 1132 45 VSS2| 1104 | 1132 85 VSS | -496 1132
6 NC 2668 | 1132 46 VSS2| 1064 | 1132 86 CLS | -536 1132
7 NC 2628 | 1132 47 VSS2| 1024 | 1132 87 VDD | -576 1132
8 NC 2588 | 1132 48 VSS2| 984 1132 88 C86 | -616 1132
9 NC 2548 | 1132 49 VSS2| 944 1132 89 VSS | -656 1132
10 CAP6R 2508 | 1132 50 VDD2| 904 1132 90 PSB| -696 1132
11 CAPG6R 2468 | 1132 51 VDD2| 864 1132 91 VDD | -736 1132
12 CAP2N 2428 | 1132 52 VDD2| 824 1132 92 IRS | -776 1132
13 CAP2N 2388 | 1132 53 VDD2| 784 1132 93 VSS | -816 1132
14 CAP4R 2348 | 1132 54 VDD2| 744 1132 94 NWO | -856 1132
15 CAP4R 2308 | 1132 55 vVDD2| 704 1132 95 VDD | -896 1132
16 CAP2N 2268 | 1132 56 VDD2| 664 1132 96 NW1| -936 1132
17 CAP2N 2228 | 1132 57 VDD2| 624 1132 97 VSS | -976 1132
18 CAP2R 2188 | 1132 58 VDD | 584 1132 98 NW2| -1016 | 1132
19 CAP2R 2148 | 1132 59 VDD | 544 1132 99 VDD | -1056 | 1132
20 CAP1R 2108 | 1132 60 VDD | 504 1132 100 VSS| -1096 | 1132
21 CAP1R 2068 | 1132 61 VDD | 464 1132 101 VRS | -1136 | 1132
22 CAP1IN 2028 | 1132 62 VDD | 424 1132 102 vDD2| -1176 | 1132
23 CAP1N 1988 | 1132 63 VDD | 384 1132 103 V4 -1220| 1132
24 CAP3R 1948 | 1132 64 VDD | 344 1132 104 V4 -1260| 1132
25 CAP3R 1908 | 1132 65 VDD | 304 1132 | 105 V3 -1300| 1132
26 CAP1N 1868 | 1132 66 CLL 264 1132 106 V3 -1340| 1132
27 CAP1N 1828 | 1132 67 VSS | 224 1132 | 107 V2 -1380| 1132
28 CAP5R 1788 | 1132 68 CS1B| 184 1132 108 V2 -1420| 1132
29 CAP5R 1748 | 1132 69 CS2| 144 1132 | 109 Vi -1460| 1132
30 VOUT| 1708 | 1132 70 VDD | 104 1132 110 V1 -1500| 1132
31 VOUT| 1668 | 1132 71 RSTP| 64 1132 | 111 VO -1540| 1132
32 VOUT| 1628 | 1132 72 A0 24 1132 112 VO -1580| 1132
33 VOUT| 1588 | 1132 73 VSS | -16 1132 | 113 VO -1620| 1132
34 VOUT| 1548 | 1132 74 RW -56 1132 | 114 VO -1660| 1132
35 VOUT| 1508 | 1132 75 E -96 1132| 115 VO -1700| 1132
36 VOUT| 1468 | 1132 76 VDD | -136 1132 116 VO -1740| 1132
37 VOUT| 1428 | 1132 77 DO -176 1132 117 | VRAB| -1780| 1132
38 LX 1388 | 1132 78 D1 -216 1132] 118 VDD | -1824 | 1132
39 VDD | 1344 | 1132 79 D2 -256 1132] 119 T[O] | -1868 | 1132
40 EXD | 1304 | 1132 80 D3 -296 1132| 120 T[1] | -1914 | 1132
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

m PAD LOCATION ( 1/65 duty, SHL=0,4-2)

Unit: (um

PAD | PAD PAD PAD PAD PAD
No. |Name X v No. Name . v No. Name X v

121 T[2]| -1955| 1132 | 161 | COM[31] -3064 | 264 201 SEG[7] -2655 | -1109

122 T[3]| -1996 | 1132 | 162 | COM[30] -3064 | 234 202 SEG[8] -2625 | -1109

123 | T[4]| -2037 | 1132 | 163 | COM[29] -3064 | 204 | 203 | SEG[9] -2595 | -1109

124 T[5]| -2078 | 1132 | 164 | COM[28] -3064 | 174 204 | SEG[10Q]-2565 | -1109

125 | T[6]| -2119| 1132 | 165 | COM[27] -3064 | 144 | 205 | SEG[11]-2535 | -1109

126 | T[7]| -2160 | 1132 | 166 | COM[26] -3064 | 114 | 206 | SEG[14]-2505 | -1109

127 T[8]| -2201 | 1132 | 167 | COM[25] -3064 | 84 207 | SEG[13]-2475| -1109

128 T[9]| -2242 | 1132 | 168 | COM[24] -3064 | 54 208 | SEG[14]-2445| -1109

130 | T[11] -2324 | 1132 | 170 | COM[22] -3064 -6 210 | SEG[16] -2385 | -1109

]
]
129 | T[10] -2283 | 1132 [ 169 | COM[23] -3064 | 24 209 | SEG[15]-2415 | -1109
|
]

131 NC | -2364 | 1132 | 171 | COM[21] -3064 | -36 211 | SEG[17]-2355| -1109

132 NC| -2404 | 1132 | 172 | COM[20] -3064 | -66 212 | SEG[18]-2325 | -1109

133 NC | -2444 | 1132 | 173 | COM[19] -3064 | -96 213 | SEG[19]-2295| -1109

134 NC | -2484 | 1132 | 174 | COM[18] -3064 | -126 214 | SEG[20] -2265 | -1109

135 NC | -2524 | 1132 | 175 | COM[17] -3064 | -156 215 | SEG[21] -2235 | -1109

136 NC| -2564 | 1132 | 176 | COM[16] -3064 | -186 216 | SEG[22] -2205 | -1109

137 NC | -2604 | 1132 | 177 | COM[15] -3064 | -216 217 | SEG[23] -2175 | -1109

138 NC| -2644 | 1132 | 178 | COM[14] -3064 | -246 218 | SEG[24] -2145 | -1109

140 NC| -2724 | 1132 | 180 | COM[12] -3064 | -306 220 | SEG[26] -2085 | -1109

141 NC | -2764 | 1132 | 181 | COM[11] -3064 | -336 221 | SEG[27] -2055 | -1109

]
1
]
1
139 | NC| -2684| 1132 | 179 | COM[13] -3064 | -276 | 219 | SEG[25] -2115 | -1109
]
]
1

142 NC| -2804 | 1132 | 182 | COM[10] -3064 | -366 222 | SEG[28] -2025 | -1109

143 NC| -2844 | 1132 | 183 COMI[9]| -3064 | -396 223 | SEG[29] -1995 | -1109

144 NC| -2884 | 1132 | 184 COM[8]| -3064 | -426 224 | SEG[30] -1965 | -1109

145 | NC | -3064 | 744 | 185 | COM[7] -3064 | -456 | 225 | SEG[31] -1935 | -1109

146 NC | -3064 | 714 186 COM[6] -3064 | -486 226 | SEG[32] -1905 | -1109

147 NC | -3064 | 684 187 COMI[5] -3064 | -516 227 | SEG[33] -1875 | -1109

148 | NC | -3064 | 654 | 188 | COM[4] -3064 | -546 | 228 | SEG[34] -1845 | -1109

149 | NC | -3064 | 624 | 189 | COM[3] -3064 | -576 | 229 | SEG[35] -1815 | -1109

150 NC | -3064 | 594 190 COM[2] -3064 | -606 230 | SEG[36] -1785 | -1109

151 | NC | -3064 | 564 | 191 | COM[1] -3064 | -636 | 231 | SEG[37] -1755 | -1109

152 NC | -3064 | 534 192 COM[0] -3064 | -666 232 | SEG[38] -1725 | -1109

153 NC | -3064 | 504 193 COMSY] -3064 | -696 233 | SEG[39] -1695 | -1109

154 NC | -3064 | 474 194 SEG[O0]| -2865 | -1109| 234 | SEG[40] -1665 | -1109

155 | NC | -3064 | 444 | 195 | SEG[1] -2835| -1109| 235 | SEG[41] -1635 | -1109

156 NC | -3064 | 414 196 SEG[2]| -2805 | -1109| 236 | SEG[42] -1605 | -1109

157 NC | -3064 | 384 197 SEG[3]| -2775| -1109| 237 | SEG[43] -1575 | -1109

158 NC | -3064 | 354 198 SEG[4]| -2745| -1109 | 238 | SEG[44] -1545 | -1109

159 | NC | -3064 | 324 | 199 | SEG[5] -2715| -1109| 239 | SEG[45] -1515 | -1109

160 NC | -3064 | 294 200 SEG[6]| -2685 | -1109| 240 | SEG[46] -1485 | -1109
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

m PAD LOCATION ( 1/65 duty, SHL=0,4-3)

Unit: (um)

PAD PAD PAD PAD PAD PAD
No. Name X v No. Name . v No. Name X i

241 | SEG[47] -1455 | -1109 | 281 SEG[87] -255 | -1109| 321 | SEG[127] 945 | -1109

242 | SEG[48|] -1425 | -1109 | 282 SEG[88] -225 | -1109| 322 | SEG[12§] 975 | -1109

243 | SEG[49] -1395 | -1109 | 283 | SEG[89] -195 | -1109| 323 | SEG[129] 1005 | -1109
244 | SEG[50] -1365 | -1109 | 284 | SEG[90] -165 | -1109| 324 | SEG[130] 1035 | -1109
245 | SEG[51] -1335 | -1109 | 285 | SEG[91] -135 | -1109| 325 | SEG[131] 1065 | -1109
246 | SEG[52] -1305 | -1109 | 286 | SEG[92] -105 | -1109| 326 | SEG[132] 1095 | -1109
247 | SEG[53] -1275 | -1109 | 287 | SEG[93] -75 | -1109| 327 | SEG[133] 1125 | -1109
248 | SEG[54] -1245 | -1109 | 288 | SEG[94] -45 | -1109| 328 | SEG[134] 1155 | -1109
249 | SEG[55] -1215 | -1109 | 289 | SEG[95] -15 | -1109| 329 | SEG[135] 1185 | -1109
250 | SEG[56) -1185 | -1109 | 290 | SEG[96] 15 | -1109| 330 | SEG[136] 1215 | -1109
251 | SEG[57] -1155 | -1109 | 291 | SEG[97] 45 | -1109| 331 | SEG[137] 1245 | -1109
252 | SEG[58] -1125 | -1109 | 292 | SEG[98] 75 | -1109| 332 | SEG[138] 1275 | -1109
253 | SEG[59] -1095 | -1109 | 293 | SEG[99] 105 | -1109| 333 | SEG[139] 1305 | -1109
254 | SEG[60] -1065 | -1109 | 294 | SEG[100] 135 | -1109| 334 | SEG[140] 1335 | -1109
255 | SEG[61] -1035 | -1109 | 295 | SEG[101] 165 | -1109| 335 | SEG[141] 1365 | -1109
256 | SEG[62] -1005 | -1109 | 296 | SEG[102] 195 | -1109| 336 | SEG[142] 1395 | -1109
257 | SEG[63] -975 | -1109| 297 | SEG[103] 225 | -1109| 337 | SEG[143] 1425 | -1109
258 | SEG[64] -945 | -1109| 298 | SEG[104] 255 | -1109| 338 | SEG[144] 1455 | -1109
259 | SEG[65] -915 | -1109| 299 | SEG[105] 285 | -1109| 339 | SEG[145] 1485 | -1109
260 | SEG[66] -885 | -1109| 300 | SEG[106] 315 | -1109| 340 | SEG[146] 1515 | -1109
261 | SEG[67] -855 | -1109| 301 | SEG[107] 345 | -1109| 341 | SEG[147] 1545 | -1109
262 | SEG[68] -825 | -1109| 302 | SEG[108] 375 | -1109| 342 | SEG[148] 1575 | -1109
263 | SEG[69] -795 | -1109| 303 | SEG[109] 405 | -1109| 343 | SEG[149] 1605 | -1109
264 | SEG[70] -765 | -1109| 304 | SEG[110] 435 | -1109| 344 | SEG[150] 1635 | -1109
265 | SEG[71] -735 | -1109| 305 | SEG[111] 465 | -1109| 345 | SEG[151] 1665 | -1109
266 | SEG[72] -705 | -1109| 306 | SEG[112] 495 | -1109| 346 | SEG[152] 1695 | -1109
267 | SEG[73] -675 | -1109| 307 | SEG[113] 525 | -1109| 347 | SEG[153] 1725 | -1109
268 | SEG[74] -645 | -1109| 308 | SEG[114] 555 | -1109| 348 | SEG[154] 1755 | -1109
269 | SEG[75] -615 | -1109| 309 | SEG[115] 585 | -1109| 349 | SEG[155] 1785 | -1109
270 | SEG[76] -585 | -1109| 310 | SEG[116] 615 | -1109| 350 | SEG[156] 1815 | -1109
271 | SEG[77] -555 | -1109| 311 | SEG[117] 645 | -1109| 351 | SEG[157] 1845 | -1109
272 | SEG[78] -525 | -1109| 312 | SEG[118] 675 | -1109| 352 | SEG[158] 1875 | -1109
273 | SEG[79] -495 | -1109| 313 | SEG[119] 705 | -1109| 353 | SEG[159] 1905 | -1109
274 | SEG[80] -465 | -1109| 314 | SEG[120] 735 | -1109| 354 | SEG[160] 1935 | -1109
275 | SEG[81] -435 | -1109| 315 | SEG[121] 765 | -1109| 355 | SEG[161] 1965 | -1109
276 | SEG[82] -405 | -1109| 316 | SEG[122] 795 | -1109| 356 | SEG[162] 1995 | -1109
277 | SEG[83] -375 | -1109| 317 | SEG[123] 825 | -1109| 357 | SEG[163] 2025 | -1109
278 | SEG[84] -345 | -1109| 318 | SEG[124] 855 | -1109| 358 | SEG[164] 2055 | -1109
279 | SEG[85] -315 | -1109| 319 | SEG[125] 885 | -1109| 359 | SEG[165] 2085 | -1109
280 | SEG[86] -285 | -1109| 320 | SEG[126] 915 | -1109| 360 | SEG[166] 2115 | -1109
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

B PAD LOCATION ( 1/65 duty, SHL=0,4-4)

Unit: (um)

PAD PAD PAD PAD PAD | PAD

No. Name X i No. Name s v No. [Name X \
361 | SEG[167] 2145 | -1109 | 401 | COM[47] 3064 | -246

362 | SEG[168] 2175 | -1109 | 402 | COM[48] 3064 | -216

363 | SEG[169] 2205 | -1109 | 403 | COM[49] 3064 | -186

364 | SEG[17Q] 2235 | -1109 | 404 | COM[50] 3064 | -156

365 | SEG[171] 2265 | -1109 | 405 | COM[51] 3064 | -126

366 | SEG[172] 2295 | -1109 | 406 | COM[52] 3064 -96

367 | SEG[173] 2325 | -1109 | 407 | COM[53] 3064 -66

368 | SEG[174] 2355 | -1109 | 408 | COM[54] 3064 -36

1
1
1
1
|
1
|
1
369 | SEG[175] 2385 | -1109 | 409 | COM[55] 3064 | -6
1
]
1
1
1
]
|
1

370 | SEG[176] 2415 | -1109 | 410 | COM[56] 3064 | 24
371 | SEG[177] 2445 | -1109 | 411 | COM[57] 3064 | 54
372 | SEG[178] 2475 | -1109 | 412 | COM[58] 3064 | 84
373 | SEG[179] 2505 | -1109 | 413 | COM[59] 3064 | 114
374 | SEG[180] 2535 | -1109 | 414 | COM[60] 3064 | 144
375 | SEG[181] 2565 | -1109 | 415 | COM[61] 3064 | 174
376 | SEG[182] 2595 | -1109 | 416 | COM[62] 3064 | 204
377 | SEG[183] 2625 | -1109 | 417 | COM[63] 3064 | 234

378 | SEG[184] 2655 | -1109 | 418 NC 3064 | 264

379 | SEG[185] 2685 | -1109 | 419 NC 3064 | 294

380 | SEG[186] 2715 | -1109 | 420 NC 3064 | 324

381 | SEG[187] 2745 | -1109 | 421 NC 3064 | 354

382 | SEG[188] 2775 | -1109 | 422 NC 3064 | 384

383 | SEG[189] 2805 | -1109 | 423 NC 3064 | 414

384 | SEG[190] 2835 | -1109 | 424 NC 3064 | 444
385 | SEG[19]] 2865 | -1109 | 425 NC 3064 | 474
386 | COM[32] 3064 | -696 426 NC 3064| 504
387 | COM[33] 3064 | -666 427 NC 3064| 534
388 | COM[34] 3064 | -636 428 NC 3064| 564
389 | COM[35] 3064 | -606 429 NC 3064| 594

390 | COM[36] 3064 | -576 430 NC 3064| 624

391 | COM[37] 3064 | -546 431 NC 3064| 654

392 | COM[38] 3064 | -516 432 NC 3064| 684

393 | COM[39] 3064 | -486 433 NC 3064| 714

394 | COM[40] 3064 | -456 434 COMSZ 3064 | 744

395 | COM[41] 3064 | -426

396 | COM[42] 3064 | -396

397 | COM[43] 3064 | -366

398 | COM[44] 3064 | -336

399 | COM[45] 3064 | -306

400 | COM[46] 3064 | -276
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

B PAD LOCATION ( 1/65 duty, SHL=1,4-1)

Unit: (um
PAD PAD PAD | PAD PAD | PAD
No. Name X i No. Name s i No. Name X i
1 NC 2868 | 1132 41 EXD | 1264 | 1132 81 D4 -336 1132
2 NC 2828 | 1132 42 VSS | 1224 | 1132 82 D5 -376 1132
3 NC 2788 | 1132 43 VSS | 1184 | 1132 83 D6 -416 1132
4 NC 2748 | 1132 44 VSS2| 1144 | 1132 84 D7 -456 1132
5 NC 2708 | 1132 45 VSS2| 1104 | 1132 85 VSS | -496 1132
6 NC 2668 | 1132 46 VSS2| 1064 | 1132 86 CLS | -536 1132
7 NC 2628 | 1132 47 VSS2| 1024 | 1132 87 VDD | -576 1132
8 NC 2588 | 1132 48 VSS2| 984 1132 88 C86 | -616 1132
9 NC 2548 | 1132 49 VSS2| 944 1132 89 VSS | -656 1132
10 CAP6R 2508 | 1132 50 VDD2| 904 1132 90 PSB| -696 1132
11 CAPG6R 2468 | 1132 51 VDD2| 864 1132 91 VDD | -736 1132
12 CAP2N 2428 | 1132 52 VDD2| 824 1132 92 IRS | -776 1132
13 CAP2N 2388 | 1132 53 VDD2| 784 1132 93 VSS | -816 1132
14 CAP4R 2348 | 1132 54 VDD2| 744 1132 94 NWO | -856 1132
15 CAP4R 2308 | 1132 55 vVDD2| 704 1132 95 VDD | -896 1132
16 CAP2N 2268 | 1132 56 VDD2| 664 1132 96 NW1| -936 1132
17 CAP2N 2228 | 1132 57 VDD2| 624 1132 97 VSS | -976 1132
18 CAP2R 2188 | 1132 58 VDD | 584 1132 98 NW2| -1016 | 1132
19 CAP2R 2148 | 1132 59 VDD | 544 1132 99 VDD | -1056 | 1132
20 CAP1R 2108 | 1132 60 VDD | 504 1132 100 VSS| -1096 | 1132
21 CAP1R 2068 | 1132 61 VDD | 464 1132 101 VRS | -1136 | 1132
22 CAP1IN 2028 | 1132 62 VDD | 424 1132 102 vDD2| -1176 | 1132
23 CAP1N 1988 | 1132 63 VDD | 384 1132 103 V4 -1220| 1132
24 CAP3R 1948 | 1132 64 VDD | 344 1132 104 V4 -1260| 1132
25 CAP3R 1908 | 1132 65 VDD | 304 1132 | 105 V3 -1300| 1132
26 CAP1N 1868 | 1132 66 CLL 264 1132 106 V3 -1340| 1132
27 CAP1N 1828 | 1132 67 VSS | 224 1132 | 107 V2 -1380| 1132
28 CAP5R 1788 | 1132 68 CS1B| 184 1132 108 V2 -1420| 1132
29 CAP5R 1748 | 1132 69 CS2| 144 1132 | 109 Vi -1460| 1132
30 VOUT| 1708 | 1132 70 VDD | 104 1132 110 V1 -1500| 1132
31 VOUT| 1668 | 1132 71 RSTP| 64 1132 | 111 VO -1540| 1132
32 VOUT| 1628 | 1132 72 A0 24 1132 112 VO -1580| 1132
33 VOUT| 1588 | 1132 73 VSS | -16 1132 | 113 VO -1620| 1132
34 VOUT| 1548 | 1132 74 RW -56 1132 | 114 VO -1660| 1132
35 VOUT| 1508 | 1132 75 E -96 1132| 115 VO -1700| 1132
36 VOUT| 1468 | 1132 76 VDD | -136 1132 116 VO -1740| 1132
37 VOUT| 1428 | 1132 77 DO -176 1132 117 | VRAB| -1780| 1132
38 LX 1388 | 1132 78 D1 -216 1132] 118 VDD | -1824 | 1132
39 VDD | 1344 | 1132 79 D2 -256 1132] 119 T[O] | -1868 | 1132
40 EXD | 1304 | 1132 80 D3 -296 1132| 120 T[1] | -1914 | 1132
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

B PAD LOCATION ( 1/65 duty, SHL=1,4-2)

Unit: (um

PAD | PAD PAD PAD PAD PAD
No. |Name X v No. Name . v No. Name X v

121 T[2]| -1955| 1132 | 161 | COM[32] -3064 | 264 201 SEG[7] -2655 | -1109

122 T[3]]| -1996 | 1132 | 162 | COM[33] -3064 | 234 202 SEG[8] -2625 | -1109

123 T[4]| -2037 | 1132 [ 163 | COM[34] -3064 | 204 203 SEG[9] -2595 | -1109

124 T[5]| -2078 | 1132 | 164 | COM[35] -3064 | 174 204 | SEG[10Q]-2565 | -1109

125 | T[6]| -2119 | 1132 | 165 | COM[36] -3064 | 144 | 205 | SEG[11]-2535 | -1109

126 | T[7]| -2160 | 1132 | 166 | COM[37] -3064 | 114 | 206 | SEG[14]-2505 | -1109

127 T[8]| -2201 | 1132 | 167 | COM[38] -3064 | 84 207 | SEG[13]-2475| -1109

128 T[9]| -2242 | 1132 | 168 | COM[39] -3064 | 54 208 | SEG[14]-2445| -1109

130 | T[11] -2324 | 1132 | 170 | COM[41] -3064 -6 210 | SEG[16] -2385 | -1109

]
]
129 | T[10] -2283 | 1132 [ 169 | COM[40] -3064 | 24 209 | SEG[15]-2415 | -1109
|
]

131 NC | -2364 | 1132 | 171 | COM[42] -3064 | -36 211 | SEG[17]-2355| -1109

133 NC | -2444 | 1132 | 173 | COM[44] -3064 | -96 213 | SEG[19]-2295| -1109

134 NC | -2484 | 1132 | 174 | COM[45] -3064 | -126 214 | SEG[20] -2265 | -1109

135 NC | -2524 | 1132 | 175 | COMI[46] -3064 | -156 215 | SEG[21] -2235 | -1109

136 NC| -2564 | 1132 | 176 | COM[47] -3064 | -186 216 | SEG[22] -2205 | -1109

137 NC | -2604 | 1132 | 177 | COM[48] -3064 | -216 217 | SEG[23] -2175 | -1109

138 NC| -2644 | 1132 | 178 | COM[49] -3064 | -246 218 | SEG[24] -2145 | -1109

139 NC| -2684 | 1132 | 179 | COM[50] -3064 | -276 219 | SEG[25] -2115 | -1109

140 NC| -2724 | 1132 | 180 | COM[51] -3064 | -306 220 | SEG[26] -2085 | -1109

141 NC | -2764 | 1132 | 181 | COMI[52] -3064 | -336 221 | SEG[27] -2055 | -1109

142 NC| -2804 | 1132 | 182 | COM[53] -3064 | -366 222 | SEG[28] -2025 | -1109

]
|
1
]
1
1
]
]
1
]
]
132 | NC| -2404| 1132 | 172 | COM[43] -3064 | -66 | 212 | SEG[1§]-2325 | -1109
]
]
]
1
]
1
1
1
]
|
]

143 NC | -2844 | 1132 | 183 | COM[54] -3064 | -396 223 | SEG[29] -1995 | -1109

144 NC | -2884 | 1132 | 184 | COMI[55] -3064 | -426 224 | SEG[30] -1965 | -1109

145 | NC| -3064 | 744 | 185 | COM[56] -3064 | -456 | 225 | SEG[31] -1935 | -1109

146 | NC| -3064 | 714 | 186 | COM[57] -3064 | -486 | 226 | SEG[32] -1905 | -1109

147 NC | -3064 | 684 187 | COMI[58] -3064 | -516 227 | SEG[33] -1875 | -1109

148 | NC| -3064 | 654 | 188 | COM[59] -3064 | -546 | 228 | SEG[34] -1845 | -1109

149 NC | -3064 | 624 189 | COM[60] -3064 | -576 229 | SEG[35] -1815 | -1109

150 NC | -3064 | 594 190 | COM[61] -3064 | -606 230 | SEG[36] -1785 | -1109

151 | NC| -3064 | 564 | 191 | COM[62] -3064 | -636 | 231 | SEG[37] -1755 | -1109

152 NC | -3064 | 534 192 | COM[63] -3064 | -666 232 | SEG[38] -1725 | -1109

153 NC | -3064 | 504 193 COMSY] -3064 | -696 233 | SEG[39] -1695 | -1109

154 NC | -3064 | 474 194 SEG[O0]| -2865 | -1109| 234 | SEG[40] -1665 | -1109

155 | NC| -3064 | 444 | 195 | SEG[1] -2835| -1109| 235 | SEG[41] -1635 | -1109

156 NC | -3064 | 414 196 SEG[2]| -2805 | -1109| 236 | SEG[42] -1605 | -1109

157 NC| -3064 | 384 197 SEG[3]| -2775| -1109| 237 | SEG[43] -1575 | -1109

158 NC | -3064 | 354 198 SEG[4]| -2745| -1109 | 238 | SEG[44] -1545 | -1109

159 | NC| -3064| 324 | 199 | SEG[5] -2715| -1109| 239 | SEG[45] -1515 | -1109

160 NC | -3064 | 294 200 SEG[6]| -2685 | -1109| 240 | SEG[46] -1485 | -1109
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

B PAD LOCATION ( 1/65 duty, SHL=1,4-3)

Unit: (um)

PAD PAD PAD PAD PAD PAD
No. Name X v No. Name . v No. Name X i

241 | SEG[47] -1455 | -1109 | 281 SEG[87] -255 | -1109| 321 | SEG[127] 945 | -1109

242 | SEG[48|] -1425 | -1109 | 282 SEG[88] -225 | -1109| 322 | SEG[12§] 975 | -1109

243 | SEG[49] -1395 | -1109 | 283 | SEG[89] -195 | -1109| 323 | SEG[129] 1005 | -1109
244 | SEG[50] -1365 | -1109 | 284 | SEG[90] -165 | -1109| 324 | SEG[130] 1035 | -1109
245 | SEG[51] -1335 | -1109 | 285 | SEG[91] -135 | -1109| 325 | SEG[131] 1065 | -1109
246 | SEG[52] -1305 | -1109 | 286 | SEG[92] -105 | -1109| 326 | SEG[132] 1095 | -1109
247 | SEG[53] -1275 | -1109 | 287 | SEG[93] -75 | -1109| 327 | SEG[133] 1125 | -1109
248 | SEG[54] -1245 | -1109 | 288 | SEG[94] -45 | -1109| 328 | SEG[134] 1155 | -1109
249 | SEG[55] -1215 | -1109 | 289 | SEG[95] -15 | -1109| 329 | SEG[135] 1185 | -1109
250 | SEG[56) -1185 | -1109 | 290 | SEG[96] 15 | -1109| 330 | SEG[136] 1215 | -1109
251 | SEG[57] -1155 | -1109 | 291 | SEG[97] 45 | -1109| 331 | SEG[137] 1245 | -1109
252 | SEG[58] -1125 | -1109 | 292 | SEG[98] 75 | -1109| 332 | SEG[138] 1275 | -1109
253 | SEG[59] -1095 | -1109 | 293 | SEG[99] 105 | -1109| 333 | SEG[139] 1305 | -1109
254 | SEG[60] -1065 | -1109 | 294 | SEG[100] 135 | -1109| 334 | SEG[140] 1335 | -1109
255 | SEG[61] -1035 | -1109 | 295 | SEG[101] 165 | -1109| 335 | SEG[141] 1365 | -1109
256 | SEG[62] -1005 | -1109 | 296 | SEG[102] 195 | -1109| 336 | SEG[142] 1395 | -1109
257 | SEG[63] -975 | -1109| 297 | SEG[103] 225 | -1109| 337 | SEG[143] 1425 | -1109
258 | SEG[64] -945 | -1109| 298 | SEG[104] 255 | -1109| 338 | SEG[144] 1455 | -1109
259 | SEG[65] -915 | -1109| 299 | SEG[105] 285 | -1109| 339 | SEG[145] 1485 | -1109
260 | SEG[66] -885 | -1109| 300 | SEG[106] 315 | -1109| 340 | SEG[146] 1515 | -1109
261 | SEG[67] -855 | -1109| 301 | SEG[107] 345 | -1109| 341 | SEG[147] 1545 | -1109
262 | SEG[68] -825 | -1109| 302 | SEG[108] 375 | -1109| 342 | SEG[148] 1575 | -1109
263 | SEG[69] -795 | -1109| 303 | SEG[109] 405 | -1109| 343 | SEG[149] 1605 | -1109
264 | SEG[70] -765 | -1109| 304 | SEG[110] 435 | -1109| 344 | SEG[150] 1635 | -1109
265 | SEG[71] -735 | -1109| 305 | SEG[111] 465 | -1109| 345 | SEG[151] 1665 | -1109
266 | SEG[72] -705 | -1109| 306 | SEG[112] 495 | -1109| 346 | SEG[152] 1695 | -1109
267 | SEG[73] -675 | -1109| 307 | SEG[113] 525 | -1109| 347 | SEG[153] 1725 | -1109
268 | SEG[74] -645 | -1109| 308 | SEG[114] 555 | -1109| 348 | SEG[154] 1755 | -1109
269 | SEG[75] -615 | -1109| 309 | SEG[115] 585 | -1109| 349 | SEG[155] 1785 | -1109
270 | SEG[76] -585 | -1109| 310 | SEG[116] 615 | -1109| 350 | SEG[156] 1815 | -1109
271 | SEG[77] -555 | -1109| 311 | SEG[117] 645 | -1109| 351 | SEG[157] 1845 | -1109
272 | SEG[78] -525 | -1109| 312 | SEG[118] 675 | -1109| 352 | SEG[158] 1875 | -1109
273 | SEG[79] -495 | -1109| 313 | SEG[119] 705 | -1109| 353 | SEG[159] 1905 | -1109
274 | SEG[80] -465 | -1109| 314 | SEG[120] 735 | -1109| 354 | SEG[160] 1935 | -1109
275 | SEG[81] -435 | -1109| 315 | SEG[121] 765 | -1109| 355 | SEG[161] 1965 | -1109
276 | SEG[82] -405 | -1109| 316 | SEG[122] 795 | -1109| 356 | SEG[162] 1995 | -1109
277 | SEG[83] -375 | -1109| 317 | SEG[123] 825 | -1109| 357 | SEG[163] 2025 | -1109
278 | SEG[84] -345 | -1109| 318 | SEG[124] 855 | -1109| 358 | SEG[164] 2055 | -1109
279 | SEG[85] -315 | -1109| 319 | SEG[125] 885 | -1109| 359 | SEG[165] 2085 | -1109
280 | SEG[86] -285 | -1109| 320 | SEG[126] 915 | -1109| 360 | SEG[166] 2115 | -1109
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

B PAD LOCATION ( 1/65 duty, SHL=1,4-4)

Unit: (um)
PAD PAD PAD PAD PAD | PAD
No. Name . v No. Name X v No. |Name . v
361 | SEG[167] 2145 | -1109 | 401 | COM[16] 3064 | -246
362 | SEG[168] 2175 | -1109 | 402 | COM[15] 3064 | -216
363 | SEG[169] 2205 | -1109 | 403 | COM[14] 3064 | -186

1
1
1
364 | SEG[170] 2235 | -1109 | 404 | COM[13] 3064 | -156
|
]
1

365 | SEG[17]] 2265 | -1109| 405 | COM[12] 3064 | -126
366 | SEG[172] 2295 | -1109 | 406 | COM[11] 3064 | -96
367 | SEG[173] 2325 | -1109 | 407 | COM[10] 3064 | -66

368 | SEG[174] 2355 | -1109 | 408 COM[9]| 3064 | -36

369 | SEG[175] 2385 | -1109 | 409 COMI[8]| 3064 -6

370 | SEG[176] 2415 | -1109 | 410 | cOM[7]| 3064 | 24

371 | SEG[177] 2445 | -1109 | 411 | com[6]| 3064 | 54

372 | SEG[178] 2475 | -1109 | 412 COMI[5]| 3064 84

373 | SEG[179] 2505 | -1109 | 413 COM[4]| 3064 | 114

374 | SEG[180] 2535 | -1109 | 414 | COM[3]| 3064 | 144

375 | SEG[181] 2565 | -1109 | 415 | cCOM[2]| 3064 | 174

376 | SEG[182] 2595 | -1109 | 416 COM[1]| 3064 | 204

377 | SEG[183] 2625 | -1109 | 417 COMI[0]| 3064 | 234

378 | SEG[184] 2655 | -1109 | 418 NC 3064 | 264
379 | SEG[185] 2685 | -1109 | 419 NC 3064 | 294
380 | SEG[186] 2715 | -1109 | 420 NC 3064 | 324
381 | SEG[187] 2745 | -1109 | 421 NC 3064| 354
382 | SEG[188] 2775 | -1109 | 422 NC 3064 | 384
383 | SEG[189] 2805 | -1109 | 423 NC 3064| 414
384 | SEG[190] 2835 | -1109 | 424 NC 3064 | 444
385 | SEG[19]] 2865 | -1109 | 425 NC 3064 | 474
386 | COM[31] 3064 | -696 426 NC 3064| 504
387 | COM[30] 3064 | -666 427 NC 3064| 534
388 | COM[29] 3064 | -636 428 NC 3064| 564
389 | COM[28] 3064 | -606 429 NC 3064| 594
390 | COM[27] 3064 | -576 430 NC 3064| 624
391 | COM[26] 3064 | -546 431 NC 3064| 654
392 | COM[25] 3064 | -516 432 NC 3064| 684
393 | COM[24] 3064 | -486 433 NC 3064| 714

394 | COM[23] 3064 | -456 434 COMSZ 3064 | 744

395 | COM[22] 3064 | -426

396 | COM[21] 3064 | -396

397 | COM[20] 3064 | -366

398 | COM[19] 3064 | -336

399 | COM[18] 3064 | -306

400 | COM[17] 3064 | -276
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

B PAD LOCATION ( 1/49 duty, SHL=0,4-1)

Unit: (um
PAD PAD PAD | PAD PAD | PAD
No. Name X i No. Name s i No. Name X i
1 NC 2868 | 1132 41 EXD | 1264 | 1132 81 D4 -336 1132
2 NC 2828 | 1132 42 VSS | 1224 | 1132 82 D5 -376 1132
3 NC 2788 | 1132 43 VSS | 1184 | 1132 83 D6 -416 1132
4 NC 2748 | 1132 44 VSS2| 1144 | 1132 84 D7 -456 1132
5 NC 2708 | 1132 45 VSS2| 1104 | 1132 85 VSS | -496 1132
6 NC 2668 | 1132 46 VSS2| 1064 | 1132 86 CLS | -536 1132
7 NC 2628 | 1132 47 VSS2| 1024 | 1132 87 VDD | -576 1132
8 NC 2588 | 1132 48 VSS2| 984 1132 88 C86 | -616 1132
9 NC 2548 | 1132 49 VSS2| 944 1132 89 VSS | -656 1132
10 CAP6R 2508 | 1132 50 VDD2| 904 1132 90 PSB| -696 1132
11 CAPG6R 2468 | 1132 51 VDD2| 864 1132 91 VDD | -736 1132
12 CAP2N 2428 | 1132 52 VDD2| 824 1132 92 IRS | -776 1132
13 CAP2N 2388 | 1132 53 VDD2| 784 1132 93 VSS | -816 1132
14 CAP4R 2348 | 1132 54 VDD2| 744 1132 94 NWO | -856 1132
15 CAP4R 2308 | 1132 55 vVDD2| 704 1132 95 VDD | -896 1132
16 CAP2N 2268 | 1132 56 VDD2| 664 1132 96 NW1| -936 1132
17 CAP2N 2228 | 1132 57 VDD2| 624 1132 97 VSS | -976 1132
18 CAP2R 2188 | 1132 58 VDD | 584 1132 98 NW2| -1016 | 1132
19 CAP2R 2148 | 1132 59 VDD | 544 1132 99 VDD | -1056 | 1132
20 CAP1R 2108 | 1132 60 VDD | 504 1132 100 VSS| -1096 | 1132
21 CAP1R 2068 | 1132 61 VDD | 464 1132 101 VRS | -1136 | 1132
22 CAP1IN 2028 | 1132 62 VDD | 424 1132 102 vDD2| -1176 | 1132
23 CAP1N 1988 | 1132 63 VDD | 384 1132 103 V4 -1220| 1132
24 CAP3R 1948 | 1132 64 VDD | 344 1132 104 V4 -1260| 1132
25 CAP3R 1908 | 1132 65 VDD | 304 1132 | 105 V3 -1300| 1132
26 CAP1N 1868 | 1132 66 CLL 264 1132 106 V3 -1340| 1132
27 CAP1N 1828 | 1132 67 VSS | 224 1132 | 107 V2 -1380| 1132
28 CAP5R 1788 | 1132 68 CS1B| 184 1132 108 V2 -1420| 1132
29 CAP5R 1748 | 1132 69 CS2| 144 1132 | 109 Vi -1460| 1132
30 VOUT| 1708 | 1132 70 VDD | 104 1132 110 V1 -1500| 1132
31 VOUT| 1668 | 1132 71 RSTP| 64 1132 | 111 VO -1540| 1132
32 VOUT| 1628 | 1132 72 A0 24 1132 112 VO -1580| 1132
33 VOUT| 1588 | 1132 73 VSS | -16 1132 | 113 VO -1620| 1132
34 VOUT| 1548 | 1132 74 RW -56 1132 | 114 VO -1660| 1132
35 VOUT| 1508 | 1132 75 E -96 1132| 115 VO -1700| 1132
36 VOUT| 1468 | 1132 76 VDD | -136 1132 116 VO -1740| 1132
37 VOUT| 1428 | 1132 77 DO -176 1132 117 | VRAB| -1780| 1132
38 LX 1388 | 1132 78 D1 -216 1132] 118 VDD | -1824 | 1132
39 VDD | 1344 | 1132 79 D2 -256 1132] 119 T[O] | -1868 | 1132
40 EXD | 1304 | 1132 80 D3 -296 1132| 120 T[1] | -1914 | 1132
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

m PAD LOCATION ( 1/49 duty, SHL=0,4-2)

Unit: (um

PAD PAD PAD PAD PAD PAD
No. Name . v No. Name X v No. Name X i

121 T[2] -1955| 1132 | 161 | COM[31] -3064 | 264 201 SEG[7] -2655 | -1109

122 T[3] -1996| 1132 | 162 | COM[30] -3064 | 234 202 SEG[8] -2625 | -1109

123 T[4] -2037| 1132 | 163 | COM[29] -3064 | 204 203 SEG[9] -2595 | -1109

124 T[5] -2078| 1132 | 164 | COM[28] -3064 | 174 204 | SEG[10Q]-2565 | -1109

125 T[6] | -2119| 1132 | 165 | COM[27] -3064 | 144 | 205 | SEG[11]-2535 | -1109

126 T[7] | -2160| 1132 | 166 | COM[26] -3064 | 114 | 206 | SEG[12]-2505 | -1109

127 T[8] -2201| 1132 | 167 | COM[25] -3064 | 84 207 | SEG[13] -2475| -1109

128 T[9] -2242| 1132 | 168 | COM[24] -3064 | 54 208 | SEG[14] -2445| -1109

|
]

129 T[10] | -2283| 1132 | 169 | COM[23] -3064 | 24 209 | SEG[15] -2415| -1109
130 T[11] | -2324| 1132 [ 170 | COM[22 I
1 ]

]
|
1
]
1
1
]
]
|
]
]
132 NC | -2404] 1132 | 172 [ COM[20] -3064 | -66 | 212 | SEG[1§]-2325| -1109
]
]
]
1
]
1
|
1
]
1

3064 | -6 210 | SEG[16] -2385 | -1109
131 NC | -2364] 1132 | 171 | COM[21] -3064 | -36 | 211 | SEG[17] -2355 | -1109
133 NC | -2444] 1132 | 173 | COM[19] -3064 | -96 | 213 | SEG[19]-2295 | -1109
134 NC | -2484] 1132 | 174 | COM[18] -3064 | -126 | 214 | SEG[20] -2265 | -1109
135 NC | -2524| 1132 | 175 | COM[17] -3064 | -156 | 215 | SEG[21] -2235 | -1109
136 NC | -2564] 1132 | 176 | COM[16] -3064 | -186 | 216 | SEG[22] -2205 | -1109
137 NC | -2604] 1132 | 177 | COM[15] -3064 | -216 | 217 | SEG[23] -2175 | -1109
138 NC | -2644] 1132 | 178 | COM[14] -3064 | -246 | 218 | SEG[24] -2145 | -1109
139 NC | -2684] 1132 | 179 | COM[13] -3064 | -276 | 219 | SEG[25] -2115 | -1109
140 NC | -2724] 1132 | 180 | COM[12] -3064 | -306 | 220 | SEG[26] -2085 | -1109
141 NC | -2764] 1132 | 181 | COM[11] -3064 | -336 | 221 | SEG[27] -2055 | -1109
142 NC | -2804| 1132 | 182 | COM[10] -3064 | -366 | 222 | SEG[28] -2025 | -1109
143 NC | -2844| 1132 | 183 | COM[9]| -3064 | -396 | 223 | SEG[29] -1995 | -1109
144 NC | -2884] 1132 | 184 | COM[8]| -3064 | -426 | 224 | SEG[30] -1965 | -1109

145 | COM[47] -3064 | 744 | 185 | COM[7] -3064 | -456 | 225 | SEG[31] -1935 | -1109

146 | COM[46] -3064 | 714 | 186 | COMI[6] -3064 | -486 | 226 | SEG[32] -1905 | -1109

147 | COM[45] -3064 | 684 187 COMI[5] -3064 | -516 227 | SEG[33] -1875| -1109

148 | COM[44] -3064 | 654 | 188 | COMI[4] -3064 | -546 | 228 | SEG[34] -1845 | -1109

149 | COM[43] -3064 | 624 | 189 | COM[3] -3064 | -576 | 229 | SEG[35] -1815 | -1109

150 | COM[42] -3064 | 594 190 COM[2] -3064 | -606 230 | SEG[36] -1785 | -1109

151 | COM[41] -3064 | 564 | 191 | COM[1] -3064 | -636 | 231 | SEG[37] -1755 | -1109

152 | COM[40] -3064 | 534 | 192 | COM[O0] -3064 | -666 | 232 | SEG[38] -1725 | -1109

153 | COM[39] -3064 | 504 | 193 | COMSI -3064 | -696 | 233 | SEG[39] -1695 | -1109

154 | COM[38] -3064 | 474 194 SEG[0]| -2865| -1109 | 234 | SEG[40] -1665 | -1109

155 | COM[37] -3064 | 444 | 195 | SEG[1] -2835| -1109 | 235 | SEG[41] -1635 | -1109

156 | COM[36] -3064 | 414 196 SEG[2]| -2805| -1109 | 236 | SEG[42] -1605 | -1109

157 | COM[35] -3064 | 384 197 SEGI3]| -2775| -1109 | 237 | SEG[43] -1575 | -1109

158 | COM[34] -3064 | 354 198 SEG[4]| -2745| -1109 | 238 | SEG[44] -1545 | -1109

159 | COM[33] -3064 | 324 | 199 | SEG[5] -2715| -1109 | 239 | SEG[45] -1515 | -1109

160 | COM[32] -3064 | 294 200 SEG[6]| -2685| -1109 | 240 | SEG[46] -1485 | -1109
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

B PAD LOCATION ( 1/49 duty, SHL=0,4-3)

Unit: (um)

PAD PAD PAD PAD PAD PAD
No. Name X v No. Name . v No. Name X i

241 | SEG[47] -1455 | -1109 | 281 SEG[87] -255 | -1109| 321 | SEG[127] 945 | -1109

242 | SEG[48|] -1425 | -1109 | 282 SEG[88] -225 | -1109| 322 | SEG[12§] 975 | -1109

243 | SEG[49] -1395 | -1109 | 283 | SEG[89] -195 | -1109| 323 | SEG[129] 1005 | -1109
244 | SEG[50] -1365 | -1109 | 284 | SEG[90] -165 | -1109| 324 | SEG[130] 1035 | -1109
245 | SEG[51] -1335 | -1109 | 285 | SEG[91] -135 | -1109| 325 | SEG[131] 1065 | -1109
246 | SEG[52] -1305 | -1109 | 286 | SEG[92] -105 | -1109| 326 | SEG[132] 1095 | -1109
247 | SEG[53] -1275 | -1109 | 287 | SEG[93] -75 | -1109| 327 | SEG[133] 1125 | -1109
248 | SEG[54] -1245 | -1109 | 288 | SEG[94] -45 | -1109| 328 | SEG[134] 1155 | -1109
249 | SEG[55] -1215 | -1109 | 289 | SEG[95] -15 | -1109| 329 | SEG[135] 1185 | -1109
250 | SEG[56) -1185 | -1109 | 290 | SEG[96] 15 | -1109| 330 | SEG[136] 1215 | -1109
251 | SEG[57] -1155 | -1109 | 291 | SEG[97] 45 | -1109| 331 | SEG[137] 1245 | -1109
252 | SEG[58] -1125 | -1109 | 292 | SEG[98] 75 | -1109| 332 | SEG[138] 1275 | -1109
253 | SEG[59] -1095 | -1109 | 293 | SEG[99] 105 | -1109| 333 | SEG[139] 1305 | -1109
254 | SEG[60] -1065 | -1109 | 294 | SEG[100] 135 | -1109| 334 | SEG[140] 1335 | -1109
255 | SEG[61] -1035 | -1109 | 295 | SEG[101] 165 | -1109| 335 | SEG[141] 1365 | -1109
256 | SEG[62] -1005 | -1109 | 296 | SEG[102] 195 | -1109| 336 | SEG[142] 1395 | -1109
257 | SEG[63] -975 | -1109| 297 | SEG[103] 225 | -1109| 337 | SEG[143] 1425 | -1109
258 | SEG[64] -945 | -1109| 298 | SEG[104] 255 | -1109| 338 | SEG[144] 1455 | -1109
259 | SEG[65] -915 | -1109| 299 | SEG[105] 285 | -1109| 339 | SEG[145] 1485 | -1109
260 | SEG[66] -885 | -1109| 300 | SEG[106] 315 | -1109| 340 | SEG[146] 1515 | -1109
261 | SEG[67] -855 | -1109| 301 | SEG[107] 345 | -1109| 341 | SEG[147] 1545 | -1109
262 | SEG[68] -825 | -1109| 302 | SEG[108] 375 | -1109| 342 | SEG[148] 1575 | -1109
263 | SEG[69] -795 | -1109| 303 | SEG[109] 405 | -1109| 343 | SEG[149] 1605 | -1109
264 | SEG[70] -765 | -1109| 304 | SEG[110] 435 | -1109| 344 | SEG[150] 1635 | -1109
265 | SEG[71] -735 | -1109| 305 | SEG[111] 465 | -1109| 345 | SEG[151] 1665 | -1109
266 | SEG[72] -705 | -1109| 306 | SEG[112] 495 | -1109| 346 | SEG[152] 1695 | -1109
267 | SEG[73] -675 | -1109| 307 | SEG[113] 525 | -1109| 347 | SEG[153] 1725 | -1109
268 | SEG[74] -645 | -1109| 308 | SEG[114] 555 | -1109| 348 | SEG[154] 1755 | -1109
269 | SEG[75] -615 | -1109| 309 | SEG[115] 585 | -1109| 349 | SEG[155] 1785 | -1109
270 | SEG[76] -585 | -1109| 310 | SEG[116] 615 | -1109| 350 | SEG[156] 1815 | -1109
271 | SEG[77] -555 | -1109| 311 | SEG[117] 645 | -1109| 351 | SEG[157] 1845 | -1109
272 | SEG[78] -525 | -1109| 312 | SEG[118] 675 | -1109| 352 | SEG[158] 1875 | -1109
273 | SEG[79] -495 | -1109| 313 | SEG[119] 705 | -1109| 353 | SEG[159] 1905 | -1109
274 | SEG[80] -465 | -1109| 314 | SEG[120] 735 | -1109| 354 | SEG[160] 1935 | -1109
275 | SEG[81] -435 | -1109| 315 | SEG[121] 765 | -1109| 355 | SEG[161] 1965 | -1109
276 | SEG[82] -405 | -1109| 316 | SEG[122] 795 | -1109| 356 | SEG[162] 1995 | -1109
277 | SEG[83] -375 | -1109| 317 | SEG[123] 825 | -1109| 357 | SEG[163] 2025 | -1109
278 | SEG[84] -345 | -1109| 318 | SEG[124] 855 | -1109| 358 | SEG[164] 2055 | -1109
279 | SEG[85] -315 | -1109| 319 | SEG[125] 885 | -1109| 359 | SEG[165] 2085 | -1109
280 | SEG[86] -285 | -1109| 320 | SEG[126] 915 | -1109| 360 | SEG[166] 2115 | -1109
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

B PAD LOCATION ( 1/49 duty, SHL=0,4-4)

Unit: (um)

PAD PAD PAD PAD PAD | PAD

No. Name X i No. Name s v No. [Name X \
361 | SEG[167] 2145 | -1109 | 401 | COM[15] 3064 | -246

362 | SEG[168] 2175 | -1109 | 402 | COM[16] 3064 | -216

363 | SEG[169] 2205 | -1109 | 403 | COM[17] 3064 | -186

364 | SEG[17Q] 2235 | -1109 | 404 | COM[18] 3064 | -156

365 | SEG[171] 2265 | -1109 | 405 | COM[19] 3064 | -126

366 | SEG[172] 2295 | -1109 | 406 | COM[20] 3064 -96

367 | SEG[173] 2325 | -1109 | 407 | COM[21] 3064 -66

368 | SEG[174] 2355 | -1109 | 408 | COM[22] 3064 -36

369 | SEG[175] 2385 | -1109 | 409 | COM[23] 3064 -6

370 | SEG[176] 2415 | -1109 | 410 | COM[24] 3064 24

371 | SEG[177] 2445 | -1109 | 411 | COM[25] 3064 54

372 | SEG[178] 2475 | -1109 | 412 | COM[26] 3064 84

1
1
]
1
1
1
]
|
1
1
1
1
373 | SEG[179] 2505 | -1109 | 413 | COM[27] 3064 | 114
1
1
1
|
1
|
1
1
1
]
1
1

374 | SEG[180] 2535 | -1109 | 414 | COM[28] 3064 | 144
375 | SEG[181] 2565 | -1109 | 415 | COM[29] 3064 | 174
376 | SEG[182] 2595 | -1109 | 416 | COM[30] 3064 | 204
377 | SEG[183] 2625 | -1109 | 417 | COM[31] 3064 | 234
378 | SEG[184] 2655 | -1109 | 418 | COM[32] 3064 | 264
379 | SEG[185] 2685 | -1109 | 419 | COM[33] 3064 | 294
380 | SEG[186] 2715 | -1109 | 420 | COM[34] 3064 | 324
381 | SEG[187] 2745 | -1109 | 421 | COM[35] 3064 | 354
382 | SEG[188] 2775 | -1109 | 422 | COM[36] 3064 | 384
383 | SEG[189] 2805 | -1109 | 423 | COM[37] 3064 | 414
384 | SEG[190] 2835 | -1109 | 424 | COM[38] 3064 | 444
385 | SEG[191] 2865 | -1109 | 425 | COM[39] 3064 | 474

386 | COMI[O]| 3064 | -696 | 426 | COM[40] 3064 | 504

387 | COM[1]| 3064 | -666 | 427 | COM[41] 3064 | 534

388 COMI[2]| 3064 | -636 428 | COM[42] 3064 | 564

389 COM[3]| 3064 | -606 429 | COM[43] 3064 | 594

390 | COM[4]| 3064 | 576 | 430 | COM[44] 3064 | 624

391 | COM[5]| 3064 | -546 | 431 | COM[45] 3064 | 654

392 COMI[6]| 3064 | -516 432 | COM[46] 3064 | 684

393 COM[7]| 3064 | -486 433 | COM[47] 3064 | 714

394 COM[8]| 3064 | -456 434 | COMS2 3064 744

395 | COM[9]| 3064 | -426

396 | COM[10] 3064 | -396

397 | COM[11] 3064 | -366

398 | COM[12] 3064 | -336

399 | COM[13] 3064 | -306

400 | COM[14] 3064 | -276
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

B PAD LOCATION ( 1/49 duty, SHL=1,4-1)

Unit: (um)
PAD PAD PAD | PAD PAD | PAD
No. Name X i No. Name s i No. Name X i
1 NC 2868 | 1132 41 EXD | 1264 | 1132 81 D4 -336 1132
2 NC 2828 | 1132 42 VSS | 1224 | 1132 82 D5 -376 1132
3 NC 2788 | 1132 43 VSS | 1184 | 1132 83 D6 -416 1132
4 NC 2748 | 1132 44 VSS2| 1144 | 1132 84 D7 -456 1132
5 NC 2708 | 1132 45 VSS2| 1104 | 1132 85 VSS | -496 1132
6 NC 2668 | 1132 46 VSS2| 1064 | 1132 86 CLS | -536 1132
7 NC 2628 | 1132 47 VSS2| 1024 | 1132 87 VDD | -576 1132
8 NC 2588 | 1132 48 VSS2| 984 1132 88 C86 | -616 1132
9 NC 2548 | 1132 49 VSS2| 944 1132 89 VSS | -656 1132
10 CAP6R 2508 | 1132 50 VDD2| 904 1132 90 PSB| -696 1132
11 CAPG6R 2468 | 1132 51 VDD2| 864 1132 91 VDD | -736 1132
12 CAP2N 2428 | 1132 52 VDD2| 824 1132 92 IRS | -776 1132
13 CAP2N 2388 | 1132 53 VDD2| 784 1132 93 VSS | -816 1132
14 CAP4R 2348 | 1132 54 VDD2| 744 1132 94 NWO | -856 1132
15 CAP4R 2308 | 1132 55 vVDD2| 704 1132 95 VDD | -896 1132
16 CAP2N 2268 | 1132 56 VDD2| 664 1132 96 NW1| -936 1132
17 CAP2N 2228 | 1132 57 VDD2| 624 1132 97 VSS | -976 1132
18 CAP2R 2188 | 1132 58 VDD | 584 1132 98 NW2| -1016 | 1132
19 CAP2R 2148 | 1132 59 VDD | 544 1132 99 VDD | -1056 | 1132
20 CAP1R 2108 | 1132 60 VDD | 504 1132 100 VSS| -1096 | 1132
21 CAP1R 2068 | 1132 61 VDD | 464 1132 101 VRS | -1136 | 1132
22 CAP1IN 2028 | 1132 62 VDD | 424 1132 102 vDD2| -1176 | 1132
23 CAP1N 1988 | 1132 63 VDD | 384 1132 103 V4 -1220| 1132
24 CAP3R 1948 | 1132 64 VDD | 344 1132 104 V4 -1260| 1132
25 CAP3R 1908 | 1132 65 VDD | 304 1132 | 105 V3 -1300| 1132
26 CAP1N 1868 | 1132 66 CLL 264 1132 106 V3 -1340| 1132
27 CAP1N 1828 | 1132 67 VSS | 224 1132 | 107 V2 -1380| 1132
28 CAP5R 1788 | 1132 68 CS1B| 184 1132 108 V2 -1420| 1132
29 CAP5R 1748 | 1132 69 CS2| 144 1132 | 109 Vi -1460| 1132
30 VOUT| 1708 | 1132 70 VDD | 104 1132 110 V1 -1500| 1132
31 VOUT| 1668 | 1132 71 RSTP| 64 1132 | 111 VO -1540| 1132
32 VOUT| 1628 | 1132 72 A0 24 1132 112 VO -1580| 1132
33 VOUT| 1588 | 1132 73 VSS | -16 1132 | 113 VO -1620| 1132
34 VOUT| 1548 | 1132 74 RW -56 1132 | 114 VO -1660| 1132
35 VOUT| 1508 | 1132 75 E -96 1132| 115 VO -1700| 1132
36 VOUT| 1468 | 1132 76 VDD | -136 1132 116 VO -1740| 1132
37 VOUT| 1428 | 1132 77 DO -176 1132 117 | VRAB| -1780| 1132
38 LX 1388 | 1132 78 D1 -216 1132] 118 VDD | -1824 | 1132
39 VDD | 1344 | 1132 79 D2 -256 1132] 119 T[O] | -1868 | 1132
40 EXD | 1304 | 1132 80 D3 -296 1132| 120 T[1] | -1914 | 1132
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

B PAD LOCATION ( 1/49 duty, SHL=1,4-2)

Unit: (um

PAD PAD PAD PAD PAD PAD
No. Name . v No. Name X v No. Name X i

121 T[2] -1955| 1132 | 161 | COM[16] -3064 | 264 201 SEG[7] -2655 | -1109

122 T[3] -1996| 1132 | 162 | COM[17] -3064 | 234 202 SEG[8] -2625 | -1109

123 T[4] -2037| 1132 | 163 | COM[18] -3064 | 204 203 SEG[9] -2595 | -1109

124 T[5] -2078| 1132 | 164 | COM[19] -3064 | 174 204 | SEG[10Q]-2565 | -1109

125 T[6] | -2119| 1132 | 165 | COM[20] -3064 | 144 | 205 | SEG[11]-2535 | -1109

126 T[7] | -2160| 1132 | 166 | COM[21] -3064 | 114 | 206 | SEG[12]-2505 | -1109

127 T[8] -2201| 1132 | 167 | COM[22] -3064 | 84 207 | SEG[13] -2475| -1109

128 T[9] -2242| 1132 | 168 | COM[23] -3064 | 54 208 | SEG[14] -2445| -1109

130 T[11] | -2324| 1132 | 170 | COM[25] -3064 -6 210 | SEG[16] -2385 | -1109

]
]
129 | T[10] | -2283] 1132 [ 169 | COM[24] -3064 | 24 | 209 | SEG[15] -2415 | -1109
|
]

1
1
1
1
|
1
2]
|
1
1
1
1
133 NC | -2444| 1132 | 173 | COM[28] -3064 | -96 | 213 | SEG[19] -2295 | -1109
1
1
1
1
1
1
1
1
1
1
1

131 NC | -2364] 1132 | 171 | COM[26] -3064 | -36 | 211 | SEG[17] -2355 | -1109
132 NC | -2404] 1132 | 172 | COM[27] -3064 | -66 | 212 | SEG[1§] -2325 | -1109
134 NC | -2484] 1132 | 174 | COM[29] -3064 | -126 | 214 | SEG[20] -2265 | -1109
135 NC | -2524| 1132 | 175 | COM[30] -3064 | -156 | 215 | SEG[21] -2235 | -1109
136 NC | -2564] 1132 | 176 | COM[31] -3064 | -186 | 216 | SEG[22] -2205 | -1109
137 NC | -2604] 1132 | 177 | COM[32] -3064 | -216 | 217 | SEG[23] -2175 | -1109
138 NC | -2644] 1132 | 178 | COM[33] -3064 | -246 | 218 | SEG[24] -2145 | -1109
139 NC | -2684] 1132 | 179 | COM[34] -3064 | -276 | 219 | SEG[25] -2115 | -1109
140 NC | -2724] 1132 | 180 | COM[35] -3064 | -306 | 220 | SEG[26] -2085 | -1109
141 NC | -2764] 1132 | 181 | COM[36] -3064 | -336 | 221 | SEG[27] -2055 | -1109
142 NC | -2804| 1132 | 182 | COM[37] -3064 | -366 | 222 | SEG[28] -2025 | -1109
143 NC | -2844| 1132 | 183 | COM[38] -3064 | -396 | 223 | SEG[29] -1995 | -1109
144 NC | -2884] 1132 | 184 | COM[39] -3064 | -426 | 224 | SEG[30] -1965 | -1109

145 | COM[O0]| -3064 | 744 | 185 | COM[40] -3064 | -456 | 225 | SEG[31] -1935 | -1109

146 | COM[1]| -3064 | 714 | 186 | COM[41] -3064 | -486 | 226 | SEG[32] -1905 | -1109

147 COMI[2]| -3064 | 684 187 | COM[42] -3064 | -516 227 | SEG[33] -1875| -1109

148 | COM[3]| -3064 | 654 | 188 | COM[43] -3064 | -546 | 228 | SEG[34] -1845 | -1109

149 | COM[4]| -3064 | 624 | 189 | COM[44] -3064 | 576 | 229 | SEG[35] -1815 | -1109

150 COMI5]| -3064 | 594 190 | COM[45] -3064 | -606 230 | SEG[36] -1785 | -1109

151 | COM[6]| -3064 | 564 | 191 | COM[46] -3064 | -636 | 231 | SEG[37] -1755 | -1109

152 | COM[7]| -3064 | 534 | 192 | COM[47] -3064 | -666 | 232 | SEG[38] -1725 | -1109

153 | COM[8]| -3064 | 504 | 193 | COMSI -3064 | -696 | 233 | SEG[39] -1695 | -1109

154 COMI[9]| -3064 | 474 194 SEG[0]| -2865| -1109 | 234 | SEG[40] -1665 | -1109

155 | COM[10] -3064 | 444 | 195 | SEG[1] -2835| -1109 | 235 | SEG[41] -1635 | -1109

156 | COM[11] -3064 | 414 196 SEG[2]| -2805| -1109 | 236 | SEG[42] -1605 | -1109

157 | COM[12] -3064 | 384 197 SEGI3]| -2775| -1109 | 237 | SEG[43] -1575 | -1109

158 | COM[13] -3064 | 354 198 SEG[4]| -2745| -1109 | 238 | SEG[44] -1545 | -1109

159 | COM[14] -3064 | 324 | 199 | SEG[5] -2715| -1109 | 239 | SEG[45] -1515 | -1109

160 | COM[15] -3064 | 294 200 SEG[6]| -2685| -1109 | 240 | SEG[46] -1485 | -1109
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

B PAD LOCATION ( 1/49 duty, SHL=1,4-3)

Unit: (um)

PAD PAD PAD PAD PAD PAD
No. Name X v No. Name . v No. Name X i

241 | SEG[47] -1455 | -1109 | 281 SEG[87] -255 | -1109| 321 | SEG[127] 945 | -1109

242 | SEG[48|] -1425 | -1109 | 282 SEG[88] -225 | -1109| 322 | SEG[12§] 975 | -1109

243 | SEG[49] -1395 | -1109 | 283 | SEG[89] -195 | -1109| 323 | SEG[129] 1005 | -1109
244 | SEG[50] -1365 | -1109 | 284 | SEG[90] -165 | -1109| 324 | SEG[130] 1035 | -1109
245 | SEG[51] -1335 | -1109 | 285 | SEG[91] -135 | -1109| 325 | SEG[131] 1065 | -1109
246 | SEG[52] -1305 | -1109 | 286 | SEG[92] -105 | -1109| 326 | SEG[132] 1095 | -1109
247 | SEG[53] -1275 | -1109 | 287 | SEG[93] -75 | -1109| 327 | SEG[133] 1125 | -1109
248 | SEG[54] -1245 | -1109 | 288 | SEG[94] -45 | -1109| 328 | SEG[134] 1155 | -1109
249 | SEG[55] -1215 | -1109 | 289 | SEG[95] -15 | -1109| 329 | SEG[135] 1185 | -1109
250 | SEG[56) -1185 | -1109 | 290 | SEG[96] 15 | -1109| 330 | SEG[136] 1215 | -1109
251 | SEG[57] -1155 | -1109 | 291 | SEG[97] 45 | -1109| 331 | SEG[137] 1245 | -1109
252 | SEG[58] -1125 | -1109 | 292 | SEG[98] 75 | -1109| 332 | SEG[138] 1275 | -1109
253 | SEG[59] -1095 | -1109 | 293 | SEG[99] 105 | -1109| 333 | SEG[139] 1305 | -1109
254 | SEG[60] -1065 | -1109 | 294 | SEG[100] 135 | -1109| 334 | SEG[140] 1335 | -1109
255 | SEG[61] -1035 | -1109 | 295 | SEG[101] 165 | -1109| 335 | SEG[141] 1365 | -1109
256 | SEG[62] -1005 | -1109 | 296 | SEG[102] 195 | -1109| 336 | SEG[142] 1395 | -1109
257 | SEG[63] -975 | -1109| 297 | SEG[103] 225 | -1109| 337 | SEG[143] 1425 | -1109
258 | SEG[64] -945 | -1109| 298 | SEG[104] 255 | -1109| 338 | SEG[144] 1455 | -1109
259 | SEG[65] -915 | -1109| 299 | SEG[105] 285 | -1109| 339 | SEG[145] 1485 | -1109
260 | SEG[66] -885 | -1109| 300 | SEG[106] 315 | -1109| 340 | SEG[146] 1515 | -1109
261 | SEG[67] -855 | -1109| 301 | SEG[107] 345 | -1109| 341 | SEG[147] 1545 | -1109
262 | SEG[68] -825 | -1109| 302 | SEG[108] 375 | -1109| 342 | SEG[148] 1575 | -1109
263 | SEG[69] -795 | -1109| 303 | SEG[109] 405 | -1109| 343 | SEG[149] 1605 | -1109
264 | SEG[70] -765 | -1109| 304 | SEG[110] 435 | -1109| 344 | SEG[150] 1635 | -1109
265 | SEG[71] -735 | -1109| 305 | SEG[111] 465 | -1109| 345 | SEG[151] 1665 | -1109
266 | SEG[72] -705 | -1109| 306 | SEG[112] 495 | -1109| 346 | SEG[152] 1695 | -1109
267 | SEG[73] -675 | -1109| 307 | SEG[113] 525 | -1109| 347 | SEG[153] 1725 | -1109
268 | SEG[74] -645 | -1109| 308 | SEG[114] 555 | -1109| 348 | SEG[154] 1755 | -1109
269 | SEG[75] -615 | -1109| 309 | SEG[115] 585 | -1109| 349 | SEG[155] 1785 | -1109
270 | SEG[76] -585 | -1109| 310 | SEG[116] 615 | -1109| 350 | SEG[156] 1815 | -1109
271 | SEG[77] -555 | -1109| 311 | SEG[117] 645 | -1109| 351 | SEG[157] 1845 | -1109
272 | SEG[78] -525 | -1109| 312 | SEG[118] 675 | -1109| 352 | SEG[158] 1875 | -1109
273 | SEG[79] -495 | -1109| 313 | SEG[119] 705 | -1109| 353 | SEG[159] 1905 | -1109
274 | SEG[80] -465 | -1109| 314 | SEG[120] 735 | -1109| 354 | SEG[160] 1935 | -1109
275 | SEG[81] -435 | -1109| 315 | SEG[121] 765 | -1109| 355 | SEG[161] 1965 | -1109
276 | SEG[82] -405 | -1109| 316 | SEG[122] 795 | -1109| 356 | SEG[162] 1995 | -1109
277 | SEG[83] -375 | -1109| 317 | SEG[123] 825 | -1109| 357 | SEG[163] 2025 | -1109
278 | SEG[84] -345 | -1109| 318 | SEG[124] 855 | -1109| 358 | SEG[164] 2055 | -1109
279 | SEG[85] -315 | -1109| 319 | SEG[125] 885 | -1109| 359 | SEG[165] 2085 | -1109
280 | SEG[86] -285 | -1109| 320 | SEG[126] 915 | -1109| 360 | SEG[166] 2115 | -1109
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

B PAD LOCATION ( 1/49 duty, SHL=1,4-4)

Unit: (um)

PAD PAD PAD PAD PAD | PAD

No. Name X i No. Name s v No. [Name X \
361 | SEG[167] 2145 | -1109 | 401 | COM[32] 3064 | -246

362 | SEG[168] 2175 | -1109 | 402 | COM[31] 3064 | -216

363 | SEG[169] 2205 | -1109 | 403 | COM[30] 3064 | -186

364 | SEG[17Q] 2235 | -1109 | 404 | COM[29] 3064 | -156

365 | SEG[171] 2265 | -1109 | 405 | COM[28] 3064 | -126

366 | SEG[172] 2295 | -1109 | 406 | COM[27] 3064 -96

367 | SEG[173] 2325 | -1109 | 407 | COM[26] 3064 -66

368 | SEG[174] 2355 | -1109 | 408 | COM[25] 3064 -36

369 | SEG[175] 2385 | -1109 | 409 | COM[24] 3064 -6

370 | SEG[176] 2415 | -1109 | 410 | COM[23] 3064 24

371 | SEG[177] 2445 | -1109 | 411 | COM[22] 3064 54

|
]
1
1
1
]
1
1
1
|
1
372 | SEG[178] 2475 | -1109 | 412 | COM[21] 3064 | 84
1
1
|
1
1
1
1
1
|
]
1

373 | SEG[179] 2505 | -1109 | 413 | COM[20] 3064 | 114
374 | SEG[180] 2535 | -1109 | 414 | COM[19] 3064 | 144
375 | SEG[181] 2565 | -1109 | 415 | COM[18] 3064 | 174
376 | SEG[182] 2595 | -1109 | 416 | COM[17] 3064 | 204
377 | SEG[183] 2625 | -1109 | 417 | COM[16] 3064 | 234
378 | SEG[184] 2655 | -1109 | 418 | COM[15] 3064 | 264
379 | SEG[185] 2685 | -1109 | 419 | COM[14] 3064 | 294
380 | SEG[186] 2715 | -1109 | 420 | COM[13] 3064 | 324
381 | SEG[187] 2745 | -1109 | 421 | COM[12] 3064 | 354
382 | SEG[188] 2775 | -1109 | 422 | COM[11] 3064 | 384
383 | SEG[189] 2805 | -1109 | 423 | COM[10] 3064 | 414

384 | SEG[190] 2835 | -1109 | 424 COM[9]| 3064 | 444

385 | SEG[19]] 2865 | -1109 | 425 COMI[8]| 3064 | 474

386 | COM[47] 3064 | -696 | 426 | COM[7] 3064 | 504

387 | COM[46] 3064 | -666 | 427 | COM[6] 3064 | 534

388 | COM[45] 3064 | -636 428 COMI[5] 3064 | 564

389 | COM[44] 3064 | -606 429 COM[4] 3064 | 594

390 | COM[43] 3064 | 576 | 430 | COM[3] 3064 | 624

391 | COM[42] 3064 | 546 | 431 | COM[2] 3064 | 654

392 | COM[41] 3064 | -516 432 COM[1] 3064 | 684

393 | COM[40] 3064 | -486 433 COMI[0] 3064 | 714

394 | COM[39] 3064 | -456 434 COMSZ 3064 | 744

395 | COM[38] 3064 | -426

396 | COM[37] 3064 | -396

397 | COM[36] 3064 | -366

398 | COM[35] 3064 | -336

399 | COM[34] 3064 | -306

400 | COM[33] 3064 | -276
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

m PAD LOCATION ( 1/33 duty, SHL=0,4-1)

Unit: (um)
PAD PAD PAD | PAD PAD | PAD
No. Name X i No. Name s i No. Name X i
1 NC 2868 | 1132 41 EXD | 1264 | 1132 81 D4 -336 1132
2 NC 2828 | 1132 42 VSS | 1224 | 1132 82 D5 -376 1132
3 NC 2788 | 1132 43 VSS | 1184 | 1132 83 D6 -416 1132
4 NC 2748 | 1132 44 VSS2| 1144 | 1132 84 D7 -456 1132
5 NC 2708 | 1132 45 VSS2| 1104 | 1132 85 VSS | -496 1132
6 NC 2668 | 1132 46 VSS2| 1064 | 1132 86 CLS | -536 1132
7 NC 2628 | 1132 47 VSS2| 1024 | 1132 87 VDD | -576 1132
8 NC 2588 | 1132 48 VSS2| 984 1132 88 C86 | -616 1132
9 NC 2548 | 1132 49 VSS2| 944 1132 89 VSS | -656 1132
10 CAP6R 2508 | 1132 50 VDD2| 904 1132 90 PSB| -696 1132
11 CAPG6R 2468 | 1132 51 VDD2| 864 1132 91 VDD | -736 1132
12 CAP2N 2428 | 1132 52 VDD2| 824 1132 92 IRS | -776 1132
13 CAP2N 2388 | 1132 53 VDD2| 784 1132 93 VSS | -816 1132
14 CAP4R 2348 | 1132 54 VDD2| 744 1132 94 NWO | -856 1132
15 CAP4R 2308 | 1132 55 vVDD2| 704 1132 95 VDD | -896 1132
16 CAP2N 2268 | 1132 56 VDD2| 664 1132 96 NW1| -936 1132
17 CAP2N 2228 | 1132 57 VDD2| 624 1132 97 VSS | -976 1132
18 CAP2R 2188 | 1132 58 VDD | 584 1132 98 NW2| -1016 | 1132
19 CAP2R 2148 | 1132 59 VDD | 544 1132 99 VDD | -1056 | 1132
20 CAP1R 2108 | 1132 60 VDD | 504 1132 100 VSS| -1096 | 1132
21 CAP1R 2068 | 1132 61 VDD | 464 1132 101 VRS | -1136 | 1132
22 CAP1IN 2028 | 1132 62 VDD | 424 1132 102 vDD2| -1176 | 1132
23 CAP1N 1988 | 1132 63 VDD | 384 1132 103 V4 -1220| 1132
24 CAP3R 1948 | 1132 64 VDD | 344 1132 104 V4 -1260| 1132
25 CAP3R 1908 | 1132 65 VDD | 304 1132 | 105 V3 -1300| 1132
26 CAP1N 1868 | 1132 66 CLL 264 1132 106 V3 -1340| 1132
27 CAP1N 1828 | 1132 67 VSS | 224 1132 | 107 V2 -1380| 1132
28 CAP5R 1788 | 1132 68 CS1B| 184 1132 108 V2 -1420| 1132
29 CAP5R 1748 | 1132 69 CS2| 144 1132 | 109 Vi -1460| 1132
30 VOUT| 1708 | 1132 70 VDD | 104 1132 110 V1 -1500| 1132
31 VOUT| 1668 | 1132 71 RSTP| 64 1132 | 111 VO -1540| 1132
32 VOUT| 1628 | 1132 72 A0 24 1132 112 VO -1580| 1132
33 VOUT| 1588 | 1132 73 VSS | -16 1132 | 113 VO -1620| 1132
34 VOUT| 1548 | 1132 74 RW -56 1132 | 114 VO -1660| 1132
35 VOUT| 1508 | 1132 75 E -96 1132| 115 VO -1700| 1132
36 VOUT| 1468 | 1132 76 VDD | -136 1132 116 VO -1740| 1132
37 VOUT| 1428 | 1132 77 DO -176 1132 117 | VRAB| -1780| 1132
38 LX 1388 | 1132 78 D1 -216 1132] 118 VDD | -1824 | 1132
39 VDD | 1344 | 1132 79 D2 -256 1132] 119 T[O] | -1868 | 1132
40 EXD | 1304 | 1132 80 D3 -296 1132| 120 T[1] | -1914 | 1132

37

RockWorks Technology Corp.



RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

m PAD LOCATION ( 1/33 duty, SHL=0,4-2)

Unit: (um)

PAD | PAD PAD PAD PAD PAD
No. |Name X v No. Name . v No. Name X v

121 T[2]| -1955| 1132 | 161 | COM[31] -3064 | 264 201 SEG[7] -2655 | -1109

122 T[3]| -1996 | 1132 | 162 | COM[30] -3064 | 234 202 SEG[8] -2625 | -1109

123 | T[4]| -2037 | 1132 | 163 | COM[29] -3064 | 204 | 203 | SEG[9] -2595 | -1109

124 T[5]| -2078 | 1132 | 164 | COM[28] -3064 | 174 204 | SEG[10Q]-2565 | -1109

125 | T[6]| -2119| 1132 | 165 | COM[27] -3064 | 144 | 205 | SEG[11]-2535 | -1109

126 | T[7]| -2160 | 1132 | 166 | COM[26] -3064 | 114 | 206 | SEG[14]-2505 | -1109

127 T[8]| -2201 | 1132 | 167 | COM[25] -3064 | 84 207 | SEG[13]-2475| -1109

128 T[9]| -2242 | 1132 | 168 | COM[24] -3064 | 54 208 | SEG[14]-2445| -1109

130 | T[11] -2324 | 1132 | 170 | COM[22] -3064 -6 210 | SEG[16] -2385 | -1109

]
]
129 | T[10] -2283 | 1132 [ 169 | COM[23] -3064 | 24 209 | SEG[15]-2415 | -1109
|
]

131 NC | -2364 | 1132 | 171 | COM[21] -3064 | -36 211 | SEG[17]-2355| -1109

132 NC| -2404 | 1132 | 172 | COM[20] -3064 | -66 212 | SEG[18]-2325 | -1109

133 NC | -2444 | 1132 | 173 | COM[19] -3064 | -96 213 | SEG[19]-2295| -1109

134 NC | -2484 | 1132 | 174 | COM[18] -3064 | -126 214 | SEG[20] -2265 | -1109

135 NC | -2524 | 1132 | 175 | COM[17] -3064 | -156 215 | SEG[21] -2235 | -1109

136 NC| -2564 | 1132 | 176 | COM[16] -3064 | -186 216 | SEG[22] -2205 | -1109

137 NC | -2604 | 1132 | 177 | COM[15] -3064 | -216 217 | SEG[23] -2175 | -1109

138 NC| -2644 | 1132 | 178 | COM[14] -3064 | -246 218 | SEG[24] -2145 | -1109

140 NC| -2724 | 1132 | 180 | COM[12] -3064 | -306 220 | SEG[26] -2085 | -1109

141 NC | -2764 | 1132 | 181 | COM[11] -3064 | -336 221 | SEG[27] -2055 | -1109

]
1
]
1
139 | NC| -2684| 1132 | 179 | COM[13] -3064 | -276 | 219 | SEG[25] -2115 | -1109
]
]
1

142 NC| -2804 | 1132 | 182 | COM[10] -3064 | -366 222 | SEG[28] -2025 | -1109

143 NC| -2844 | 1132 | 183 COMI[9]| -3064 | -396 223 | SEG[29] -1995 | -1109

144 NC| -2884 | 1132 | 184 COM[8]| -3064 | -426 224 | SEG[30] -1965 | -1109

145 | NC| -3064 | 744 | 185 | COM[7] -3064 | -456 | 225 | SEG[31] -1935 | -1109

146 NC | -3064 | 714 186 COM[6] -3064 | -486 226 | SEG[32] -1905 | -1109

147 NC | -3064 | 684 187 COMI[5] -3064 | -516 227 | SEG[33] -1875 | -1109

148 | NC| -3064 | 654 | 188 | COM[4] -3064 | -546 | 228 | SEG[34] -1845 | -1109

149 | NC| -3064 | 624 | 189 | COM[3] -3064 | -576 | 229 | SEG[35] -1815 | -1109

150 NC | -3064 | 594 190 COM[2] -3064 | -606 230 | SEG[36] -1785 | -1109

151 | NC| -3064 | 564 | 191 | COM[1] -3064 | -636 | 231 | SEG[37] -1755 | -1109

152 NC | -3064 | 534 192 COM[0] -3064 | -666 232 | SEG[38] -1725 | -1109

153 NC | -3064 | 504 193 COMSY] -3064 | -696 233 | SEG[39] -1695 | -1109

154 NC | -3064 | 474 194 SEG[O0]| -2865 | -1109| 234 | SEG[40] -1665 | -1109

155 | NC| -3064 | 444 | 195 | SEG[1] -2835| -1109| 235 | SEG[41] -1635 | -1109

156 NC | -3064 | 414 196 SEG[2]| -2805 | -1109| 236 | SEG[42] -1605 | -1109

157 NC| -3064 | 384 197 SEG[3]| -2775| -1109| 237 | SEG[43] -1575 | -1109

158 NC | -3064 | 354 198 SEG[4]| -2745| -1109 | 238 | SEG[44] -1545 | -1109

159 | NC| -3064| 324 | 199 | SEG[5] -2715| -1109| 239 | SEG[45] -1515 | -1109

160 NC | -3064 | 294 200 SEG[6]| -2685 | -1109| 240 | SEG[46] -1485 | -1109

38
RockWorks Technology Corp.



RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

m PAD LOCATION ( 1/33 duty, SHL=0,4-3)

Unit: (um)

PAD PAD PAD PAD PAD PAD
No. Name X v No. Name . v No. Name X i

241 | SEG[47] -1455 | -1109 | 281 SEG[87] -255 | -1109| 321 | SEG[127] 945 | -1109

242 | SEG[48|] -1425 | -1109 | 282 SEG[88] -225 | -1109| 322 | SEG[12§] 975 | -1109

243 | SEG[49] -1395 | -1109 | 283 | SEG[89] -195 | -1109| 323 | SEG[129] 1005 | -1109
244 | SEG[50] -1365 | -1109 | 284 | SEG[90] -165 | -1109| 324 | SEG[130] 1035 | -1109
245 | SEG[51] -1335 | -1109 | 285 | SEG[91] -135 | -1109| 325 | SEG[131] 1065 | -1109
246 | SEG[52] -1305 | -1109 | 286 | SEG[92] -105 | -1109| 326 | SEG[132] 1095 | -1109
247 | SEG[53] -1275 | -1109 | 287 | SEG[93] -75 | -1109| 327 | SEG[133] 1125 | -1109
248 | SEG[54] -1245 | -1109 | 288 | SEG[94] -45 | -1109| 328 | SEG[134] 1155 | -1109
249 | SEG[55] -1215 | -1109 | 289 | SEG[95] -15 | -1109| 329 | SEG[135] 1185 | -1109
250 | SEG[56) -1185 | -1109 | 290 | SEG[96] 15 | -1109| 330 | SEG[136] 1215 | -1109
251 | SEG[57] -1155 | -1109 | 291 | SEG[97] 45 | -1109| 331 | SEG[137] 1245 | -1109
252 | SEG[58] -1125 | -1109 | 292 | SEG[98] 75 | -1109| 332 | SEG[138] 1275 | -1109
253 | SEG[59] -1095 | -1109 | 293 | SEG[99] 105 | -1109| 333 | SEG[139] 1305 | -1109
254 | SEG[60] -1065 | -1109 | 294 | SEG[100] 135 | -1109| 334 | SEG[140] 1335 | -1109
255 | SEG[61] -1035 | -1109 | 295 | SEG[101] 165 | -1109| 335 | SEG[141] 1365 | -1109
256 | SEG[62] -1005 | -1109 | 296 | SEG[102] 195 | -1109| 336 | SEG[142] 1395 | -1109
257 | SEG[63] -975 | -1109| 297 | SEG[103] 225 | -1109| 337 | SEG[143] 1425 | -1109
258 | SEG[64] -945 | -1109| 298 | SEG[104] 255 | -1109| 338 | SEG[144] 1455 | -1109
259 | SEG[65] -915 | -1109| 299 | SEG[105] 285 | -1109| 339 | SEG[145] 1485 | -1109
260 | SEG[66] -885 | -1109| 300 | SEG[106] 315 | -1109| 340 | SEG[146] 1515 | -1109
261 | SEG[67] -855 | -1109| 301 | SEG[107] 345 | -1109| 341 | SEG[147] 1545 | -1109
262 | SEG[68] -825 | -1109| 302 | SEG[108] 375 | -1109| 342 | SEG[148] 1575 | -1109
263 | SEG[69] -795 | -1109| 303 | SEG[109] 405 | -1109| 343 | SEG[149] 1605 | -1109
264 | SEG[70] -765 | -1109| 304 | SEG[110] 435 | -1109| 344 | SEG[150] 1635 | -1109
265 | SEG[71] -735 | -1109| 305 | SEG[111] 465 | -1109| 345 | SEG[151] 1665 | -1109
266 | SEG[72] -705 | -1109| 306 | SEG[112] 495 | -1109| 346 | SEG[152] 1695 | -1109
267 | SEG[73] -675 | -1109| 307 | SEG[113] 525 | -1109| 347 | SEG[153] 1725 | -1109
268 | SEG[74] -645 | -1109| 308 | SEG[114] 555 | -1109| 348 | SEG[154] 1755 | -1109
269 | SEG[75] -615 | -1109| 309 | SEG[115] 585 | -1109| 349 | SEG[155] 1785 | -1109
270 | SEG[76] -585 | -1109| 310 | SEG[116] 615 | -1109| 350 | SEG[156] 1815 | -1109
271 | SEG[77] -555 | -1109| 311 | SEG[117] 645 | -1109| 351 | SEG[157] 1845 | -1109
272 | SEG[78] -525 | -1109| 312 | SEG[118] 675 | -1109| 352 | SEG[158] 1875 | -1109
273 | SEG[79] -495 | -1109| 313 | SEG[119] 705 | -1109| 353 | SEG[159] 1905 | -1109
274 | SEG[80] -465 | -1109| 314 | SEG[120] 735 | -1109| 354 | SEG[160] 1935 | -1109
275 | SEG[81] -435 | -1109| 315 | SEG[121] 765 | -1109| 355 | SEG[161] 1965 | -1109
276 | SEG[82] -405 | -1109| 316 | SEG[122] 795 | -1109| 356 | SEG[162] 1995 | -1109
277 | SEG[83] -375 | -1109| 317 | SEG[123] 825 | -1109| 357 | SEG[163] 2025 | -1109
278 | SEG[84] -345 | -1109| 318 | SEG[124] 855 | -1109| 358 | SEG[164] 2055 | -1109
279 | SEG[85] -315 | -1109| 319 | SEG[125] 885 | -1109| 359 | SEG[165] 2085 | -1109
280 | SEG[86] -285 | -1109| 320 | SEG[126] 915 | -1109| 360 | SEG[166] 2115 | -1109
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97 X 192 Dot Matrix Type controller

B PAD LOCATION ( 1/33 duty, SHL=0,4-4)

Unit: (um)

PAD PAD PAD PAD PAD | PAD

No. Name X i No. Name s v No. [Name X \
361 | SEG[167] 2145 | -1109 | 401 | COM[15] 3064 | -246

362 | SEG[168] 2175 | -1109 | 402 | COM[16] 3064 | -216

363 | SEG[169] 2205 | -1109 | 403 | COM[17] 3064 | -186

364 | SEG[17Q] 2235 | -1109 | 404 | COM[18] 3064 | -156

365 | SEG[171] 2265 | -1109 | 405 | COM[19] 3064 | -126

366 | SEG[172] 2295 | -1109 | 406 | COM[20] 3064 -96

367 | SEG[173] 2325 | -1109 | 407 | COM[21] 3064 -66

368 | SEG[174] 2355 | -1109 | 408 | COM[22] 3064 -36

1
1
]
1
1
1
]
|
369 | SEG[175] 2385 | -1109 | 409 | COM[23] 3064 | -6
1
1
1
1
1
1
1
|

370 | SEG[176] 2415 | -1109 | 410 | COM[24] 3064 | 24
371 | SEG[177] 2445 | -1109 | 411 | COM[25] 3064 | 54
372 | SEG[178] 2475 | -1109 | 412 | COM[26] 3064 | 84
373 | SEG[179] 2505 | -1109 | 413 | COM[27] 3064 | 114
374 | SEG[180] 2535 | -1109 | 414 | COM[28] 3064 | 144
375 | SEG[181] 2565 | -1109 | 415 | COM[29] 3064 | 174
376 | SEG[182] 2595 | -1109 | 416 | COM[30] 3064 | 204
377 | SEG[183] 2625 | -1109 | 417 | COM[31] 3064 | 234
378 | SEG[184] 2655 | -1109 | 418 NC | 3064| 264
379 | SEG[185] 2685 | -1109 | 419 NC | 3064| 294
380 | SEG[186] 2715 | -1109 | 420 NC | 3064| 324
381 | SEG[187] 2745 | -1109 | 421 NC | 3064| 354
382 | SEG[188] 2775 | -1109 | 422 NC | 3064| 384
383 | SEG[189] 2805 | -1109 | 423 NC | 3064| 414
384 | SEG[190] 2835 | -1109 | 424 NC | 3064| 444
385 | SEG[191] 2865 | -1109 | 425 NC | 3064| 474
386 | COM[O]| 3064 | -696 | 426 NC | 3064 504
387 | COM[1]| 3064 | -666 | 427 NC | 3064 534
388 | COM[2]| 3064 | -636 | 428 NC | 3064 564
389 | COM[3]| 3064 | -606 | 429 NC | 3064 594
390 | COM[4]| 3064 | -576 | 430 NC | 3064 624
391 | COM[5]| 3064 | -546 | 431 NC | 3064 654
392 | COM[6]| 3064 | -516 | 432 NC | 3064 684
393 | COM[7]| 3064 | -486 | 433 NC | 3064 714

394 COM[8]| 3064 | -456 434 | COMS2 3064 744

395 | COM[9]| 3064 | -426

396 | COM[10] 3064 | -396

397 | COM[11] 3064 | -366

398 | COM[12] 3064 | -336

399 | COM[13] 3064 | -306

400 | COM[14] 3064 | -276
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

m PAD LOCATION ( 1/33 duty, SHL=1,4-1)

Unit: (um
PAD PAD PAD PAD PAD PAD
No. Name a i No. Name s i No. Name X \
1 NC 2868 | 1132 41 EXD 1264 | 1132 81 D4 -336 1132
2 NC 2828 | 1132 42 VSS 1224| 1132 82 D5 -376 1132
3 NC 2788 | 1132 43 VSS 1184| 1132 83 D6 -416 1132
4 NC 2748 | 1132 44 VSS2 1144| 1132 84 D7 -456 1132
5 NC 2708 | 1132 45 VSS2 1104| 1132 85 VSS -496 1132
6 NC 2668 | 1132 46 VSS2 1064| 1132 86 CLS -536 1132
7 NC 2628 | 1132 47 VSS2 1024| 1132 87 VDD -576 1132
8 NC 2588 | 1132 48 VSS2 984 11321 88 C86 -616 1132
9 NC 2548 | 1132 49 VSS2 944 11321 89 VSS -656 1132
10 CAP6R 2508 | 1132 50 VDD2 904 1132 90 PSB -696 1132
11 CAP6R 2468 | 1132 51 VDD2 864 1132 91 VDD -736 1132
12 CAP2N 2428 | 1132 52 VDD2 824 1132 92 IRS -776 1132

13 CAP2N 2388 | 1132 53 VDD2 784 1132 93 VSS -816 1132

14 CAP4R 2348 | 1132 54 VDD2 744 1132 94 NWO | -856 1132

15 CAP4R 2308 | 1132 55 VDD2 704 1132 95 VDD | -896 1132

16 CAP2N 2268 | 1132 56 VDD2 | 664 1132 96 NW1 | -936 1132

17 CAP2N 2228 | 1132 57 VDD2 624 1132 97 VSS -976 1132

18 CAP2R 2188 | 1132 58 VDD 584 1132 98 NW2 | -1016 | 1132
19 CAP2R 2148 | 1132 59 VDD 544 1132 99 VDD | -1056 | 1132
20 CAP1R 2108 | 1132 60 VDD 504 1132 100 VSS | -1096] 1132
21 CAP1R 2068 | 1132 61 VDD 464 1132 101 VRS | -1136| 1132
22 CAP1N 2028 | 1132 62 VDD 424 1132 102 vDD2 | -1176 | 1132
23 CAPIN 1988 | 1132 63 VDD 384 1132 103 V4 -1220| 1132
24 CAP3R 1948 | 1132 64 VDD 344 1132 104 V4 -1260| 1132
25 CAP3R 1908 | 1132 65 VDD 304 1132| 105 V3 -1300| 1132
26 CAPIN 1868 | 1132 66 CLL 264 1132 106 V3 -1340| 1132
27 CAPIN 1828 | 1132 67 VSS 224 1132 107 V2 -1380| 1132
28 CAPS5R 1788 | 1132 68 CS1B 184 1132 108 V2 -1420| 1132
29 CAP5R 1748 | 1132 69 CS2 144 11320 109 V1 -1460| 1132
30 VOUT| 1708 | 1132 70 VDD 104 1132 110 Vi -1500| 1132
31 VOUT| 1668 | 1132 71 RSTP 64 11320 111 VO -1540| 1132
32 VOUT| 1628 | 1132 72 A0 24 1132 112 VO -1580| 1132
33 VOUT| 1588 | 1132 73 VSS -16 1132] 113 VO -1620| 1132
34 VOUT| 1548 | 1132 74 RW -56 1132 114 VO -1660| 1132
35 VOUT| 1508 | 1132 75 E -96 1132 115 VO -1700| 1132
36 VOUT| 1468 | 1132 76 VDD -136 1132 116 VO -1740| 1132
37 VOUT| 1428 | 1132 77 DO -176 1132 117 VRAB | -1780 | 1132
38 LX 1388 | 1132 78 D1 -216 1132] 118 VDD | -1824 | 1132
39 VDD | 1344 | 1132 79 D2 -256 1132] 119 T[O] -1868| 1132
40 EXD | 1304 | 1132 80 D3 -296 1132] 120 T[1] -1914| 1132
41
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

m PAD LOCATION ( 1/33 duty, SHL=1,4-2)

Unit: (um)

PAD | PAD PAD PAD PAD PAD
No. |Name X v No. Name . v No. Name X v

121 T[2]| -1955| 1132 | 161 COMI0]| -3064 | 264 201 SEG[7] -2655 | -1109

122 T[3]| -1996 | 1132 | 162 COM[1]| -3064 | 234 202 SEG[8] -2625 | -1109

123 | T[4]| 2037 | 1132 | 163 | COM[2]| -3064 | 204 | 203 | SEG[9] -2595 | -1109

124 T[5]| -2078 | 1132 | 164 COM[3]| -3064 | 174 204 | SEG[10Q]-2565 | -1109

125 | T[6]| -2119| 1132 | 165 | COM[4]| -3064 | 144 | 205 | SEG[11]-2535 | -1109

126 | T[7]| -2160 | 1132 | 166 | COM[5]| -3064 | 114 | 206 | SEG[14]-2505 | -1109

127 T[8]| -2201 | 1132 | 167 COMI[6]| -3064 | 84 207 | SEG[13]-2475| -1109

128 T[9]| -2242 | 1132 | 168 COM[7]| -3064 | 54 208 | SEG[14]-2445| -1109

130 | T[11] -2324 | 1132 | 170 COM[9]| -3064 -6 210 | SEG[16] -2385 | -1109

]
]
129 | T[10] -2283 | 1132 [ 169 | COM[8]| -3064 | 24 209 | SEG[15]-2415 | -1109
|
]

131 NC | -2364 | 1132 | 171 | COM[10] -3064 | -36 211 | SEG[17]-2355| -1109

132 NC| -2404 | 1132 | 172 | COM[11] -3064 | -66 212 | SEG[18]-2325 | -1109

133 NC | -2444 | 1132 | 173 | COM[12] -3064 | -96 213 | SEG[19]-2295| -1109

134 NC | -2484 | 1132 | 174 | COM[13] -3064 | -126 214 | SEG[20] -2265 | -1109

135 NC | -2524 | 1132 | 175 | COM[14] -3064 | -156 215 | SEG[21] -2235 | -1109

136 NC| -2564 | 1132 | 176 | COM[15] -3064 | -186 216 | SEG[22] -2205 | -1109

137 NC | -2604 | 1132 | 177 | COM[16] -3064 | -216 217 | SEG[23] -2175 | -1109

139 NC| -2684 | 1132 | 179 | COM[18] -3064 | -276 219 | SEG[25] -2115 | -1109

140 NC| -2724 | 1132 | 180 | COM[19] -3064 | -306 220 | SEG[26] -2085 | -1109

141 NC | -2764 | 1132 | 181 | COMI[20] -3064 | -336 221 | SEG[27] -2055 | -1109

142 NC| -2804 | 1132 | 182 | COM[21] -3064 | -366 222 | SEG[28] -2025 | -1109

143 NC | -2844 | 1132 | 183 | COM[22] -3064 | -396 223 | SEG[29] -1995 | -1109

]
|
]
]
]
]
]
138 | NC| -2644 | 1132 | 178 | COM[17] -3064 | -246 | 218 | SEG[24] -2145 | -1109
]
|
]
|
]
]

144 NC | -2884 | 1132 | 184 | COM[23] -3064 | -426 224 | SEG[30] -1965 | -1109

145 | NC| -3064 | 744 | 185 | COM[24] -3064 | -456 | 225 | SEG[31] -1935 | -1109

146 NC | -3064 | 714 186 | COM[25] -3064 | -486 226 | SEG[32] -1905 | -1109

147 NC | -3064 | 684 187 | COMI[26] -3064 | -516 227 | SEG[33] -1875 | -1109

148 | NC| -3064 | 654 | 188 | COM[27] -3064 | -546 | 228 | SEG[34] -1845 | -1109

149 NC | -3064 | 624 189 | COM[28] -3064 | -576 229 | SEG[35] -1815 | -1109

150 NC | -3064 | 594 190 | COMI[29] -3064 | -606 230 | SEG[36] -1785 | -1109

151 | NC| -3064 | 564 | 191 | COM[30] -3064 | -636 | 231 | SEG[37] -1755 | -1109

152 NC | -3064 | 534 192 | COM[31]] -3064 | -666 232 | SEG[38] -1725 | -1109

153 NC | -3064 | 504 193 COMSY] -3064 | -696 233 | SEG[39] -1695 | -1109

154 NC | -3064 | 474 194 SEG[O0]| -2865 | -1109| 234 | SEG[40] -1665 | -1109

155 | NC| -3064 | 444 | 195 | SEG[1] -2835| -1109| 235 | SEG[41] -1635 | -1109

156 NC | -3064 | 414 196 SEG[2]| -2805 | -1109| 236 | SEG[42] -1605 | -1109

157 NC| -3064 | 384 197 SEG[3]| -2775| -1109| 237 | SEG[43] -1575 | -1109

158 NC | -3064 | 354 198 SEG[4]| -2745| -1109 | 238 | SEG[44] -1545 | -1109

159 | NC| -3064| 324 | 199 | SEG[5] -2715| -1109| 239 | SEG[45] -1515 | -1109

160 NC | -3064 | 294 200 SEG[6]| -2685 | -1109| 240 | SEG[46] -1485 | -1109
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

B PAD LOCATION ( 1/33 duty, SHL=1,4-3)

Unit: (um)

PAD PAD PAD PAD PAD PAD
No. Name X v No. Name . v No. Name X i

241 | SEG[47] -1455 | -1109 | 281 SEG[87] -255 | -1109| 321 | SEG[127] 945 | -1109

242 | SEG[48|] -1425 | -1109 | 282 SEG[88] -225 | -1109| 322 | SEG[12§] 975 | -1109

243 | SEG[49] -1395 | -1109 | 283 | SEG[89] -195 | -1109| 323 | SEG[129] 1005 | -1109
244 | SEG[50] -1365 | -1109 | 284 | SEG[90] -165 | -1109| 324 | SEG[130] 1035 | -1109
245 | SEG[51] -1335 | -1109 | 285 | SEG[91] -135 | -1109| 325 | SEG[131] 1065 | -1109
246 | SEG[52] -1305 | -1109 | 286 | SEG[92] -105 | -1109| 326 | SEG[132] 1095 | -1109
247 | SEG[53] -1275 | -1109 | 287 | SEG[93] -75 | -1109| 327 | SEG[133] 1125 | -1109
248 | SEG[54] -1245 | -1109 | 288 | SEG[94] -45 | -1109| 328 | SEG[134] 1155 | -1109
249 | SEG[55] -1215 | -1109 | 289 | SEG[95] -15 | -1109| 329 | SEG[135] 1185 | -1109
250 | SEG[56) -1185 | -1109 | 290 | SEG[96] 15 | -1109| 330 | SEG[136] 1215 | -1109
251 | SEG[57] -1155 | -1109 | 291 | SEG[97] 45 | -1109| 331 | SEG[137] 1245 | -1109
252 | SEG[58] -1125 | -1109 | 292 | SEG[98] 75 | -1109| 332 | SEG[138] 1275 | -1109
253 | SEG[59] -1095 | -1109 | 293 | SEG[99] 105 | -1109| 333 | SEG[139] 1305 | -1109
254 | SEG[60] -1065 | -1109 | 294 | SEG[100] 135 | -1109| 334 | SEG[140] 1335 | -1109
255 | SEG[61] -1035 | -1109 | 295 | SEG[101] 165 | -1109| 335 | SEG[141] 1365 | -1109
256 | SEG[62] -1005 | -1109 | 296 | SEG[102] 195 | -1109| 336 | SEG[142] 1395 | -1109
257 | SEG[63] -975 | -1109| 297 | SEG[103] 225 | -1109| 337 | SEG[143] 1425 | -1109
258 | SEG[64] -945 | -1109| 298 | SEG[104] 255 | -1109| 338 | SEG[144] 1455 | -1109
259 | SEG[65] -915 | -1109| 299 | SEG[105] 285 | -1109| 339 | SEG[145] 1485 | -1109
260 | SEG[66] -885 | -1109| 300 | SEG[106] 315 | -1109| 340 | SEG[146] 1515 | -1109
261 | SEG[67] -855 | -1109| 301 | SEG[107] 345 | -1109| 341 | SEG[147] 1545 | -1109
262 | SEG[68] -825 | -1109| 302 | SEG[108] 375 | -1109| 342 | SEG[148] 1575 | -1109
263 | SEG[69] -795 | -1109| 303 | SEG[109] 405 | -1109| 343 | SEG[149] 1605 | -1109
264 | SEG[70] -765 | -1109| 304 | SEG[110] 435 | -1109| 344 | SEG[150] 1635 | -1109
265 | SEG[71] -735 | -1109| 305 | SEG[111] 465 | -1109| 345 | SEG[151] 1665 | -1109
266 | SEG[72] -705 | -1109| 306 | SEG[112] 495 | -1109| 346 | SEG[152] 1695 | -1109
267 | SEG[73] -675 | -1109| 307 | SEG[113] 525 | -1109| 347 | SEG[153] 1725 | -1109
268 | SEG[74] -645 | -1109| 308 | SEG[114] 555 | -1109| 348 | SEG[154] 1755 | -1109
269 | SEG[75] -615 | -1109| 309 | SEG[115] 585 | -1109| 349 | SEG[155] 1785 | -1109
270 | SEG[76] -585 | -1109| 310 | SEG[116] 615 | -1109| 350 | SEG[156] 1815 | -1109
271 | SEG[77] -555 | -1109| 311 | SEG[117] 645 | -1109| 351 | SEG[157] 1845 | -1109
272 | SEG[78] -525 | -1109| 312 | SEG[118] 675 | -1109| 352 | SEG[158] 1875 | -1109
273 | SEG[79] -495 | -1109| 313 | SEG[119] 705 | -1109| 353 | SEG[159] 1905 | -1109
274 | SEG[80] -465 | -1109| 314 | SEG[120] 735 | -1109| 354 | SEG[160] 1935 | -1109
275 | SEG[81] -435 | -1109| 315 | SEG[121] 765 | -1109| 355 | SEG[161] 1965 | -1109
276 | SEG[82] -405 | -1109| 316 | SEG[122] 795 | -1109| 356 | SEG[162] 1995 | -1109
277 | SEG[83] -375 | -1109| 317 | SEG[123] 825 | -1109| 357 | SEG[163] 2025 | -1109
278 | SEG[84] -345 | -1109| 318 | SEG[124] 855 | -1109| 358 | SEG[164] 2055 | -1109
279 | SEG[85] -315 | -1109| 319 | SEG[125] 885 | -1109| 359 | SEG[165] 2085 | -1109
280 | SEG[86] -285 | -1109| 320 | SEG[126] 915 | -1109| 360 | SEG[166] 2115 | -1109
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

B PAD LOCATION ( 1/33 duty, SHL=1,4-4)

Unit: (um)
PAD PAD PAD PAD PAD | PAD
No. Name . v No. Name X v No. |Name . v
361 | SEG[167] 2145 | -1109 | 401 | COM[16] 3064 | -246
362 | SEG[168] 2175 | -1109 | 402 | COM[15] 3064 | -216
363 | SEG[169] 2205 | -1109 | 403 | COM[14] 3064 | -186

1
1
1
364 | SEG[170] 2235 | -1109 | 404 | COM[13] 3064 | -156
|
]
1

365 | SEG[17]] 2265 | -1109| 405 | COM[12] 3064 | -126
366 | SEG[172] 2295 | -1109 | 406 | COM[11] 3064 | -96
367 | SEG[173] 2325 | -1109 | 407 | COM[10] 3064 | -66

368 | SEG[174] 2355 | -1109 | 408 COM[9]| 3064 | -36

369 | SEG[175] 2385 | -1109 | 409 COMI[8]| 3064 -6

370 | SEG[176] 2415 | -1109 | 410 | cOM[7]| 3064 | 24

371 | SEG[177] 2445 | -1109 | 411 | com[6]| 3064 | 54

372 | SEG[178] 2475 | -1109 | 412 COMI[5]| 3064 84

373 | SEG[179] 2505 | -1109 | 413 COM[4]| 3064 | 114

374 | SEG[180] 2535 | -1109 | 414 | COM[3]| 3064 | 144

375 | SEG[181] 2565 | -1109 | 415 | cCOM[2]| 3064 | 174

376 | SEG[182] 2595 | -1109 | 416 COM[1]| 3064 | 204

377 | SEG[183] 2625 | -1109 | 417 COMI[0]| 3064 | 234

378 | SEG[184] 2655 | -1109 | 418 NC 3064 | 264
379 | SEG[185] 2685 | -1109 | 419 NC 3064 | 294
380 | SEG[186] 2715 | -1109 | 420 NC 3064 | 324
381 | SEG[187] 2745 | -1109 | 421 NC 3064| 354
382 | SEG[188] 2775 | -1109 | 422 NC 3064 | 384
383 | SEG[189] 2805 | -1109 | 423 NC 3064| 414
384 | SEG[190] 2835 | -1109 | 424 NC 3064 | 444
385 | SEG[19]] 2865 | -1109 | 425 NC 3064 | 474
386 | COM[31] 3064 | -696 426 NC 3064| 504
387 | COM[30] 3064 | -666 427 NC 3064| 534
388 | COM[29] 3064 | -636 428 NC 3064| 564
389 | COM[28] 3064 | -606 429 NC 3064| 594
390 | COM[27] 3064 | -576 430 NC 3064| 624
391 | COM[26] 3064 | -546 431 NC 3064| 654
392 | COM[25] 3064 | -516 432 NC 3064| 684
393 | COM[24] 3064 | -486 433 NC 3064| 714

394 | COM[23] 3064 | -456 434 COMSZ 3064 | 744

395 | COM[22] 3064 | -426

396 | COM[21] 3064 | -396

397 | COM[20] 3064 | -366

398 | COM[19] 3064 | -336

399 | COM[18] 3064 | -306

400 | COM[17] 3064 | -276
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

B PAD LOCATION ( 1/17 duty, SHL=0,4-1)

Unit: (um)
PAD PAD PAD | PAD PAD | PAD
No. Name X i No. Name s i No. Name X i
1 NC 2868 | 1132 41 EXD | 1264 | 1132 81 D4 -336 1132
2 NC 2828 | 1132 42 VSS | 1224 | 1132 82 D5 -376 1132
3 NC 2788 | 1132 43 VSS | 1184 | 1132 83 D6 -416 1132
4 NC 2748 | 1132 44 VSS2| 1144 | 1132 84 D7 -456 1132
5 NC 2708 | 1132 45 VSS2| 1104 | 1132 85 VSS | -496 1132
6 NC 2668 | 1132 46 VSS2| 1064 | 1132 86 CLS | -536 1132
7 NC 2628 | 1132 47 VSS2| 1024 | 1132 87 VDD | -576 1132
8 NC 2588 | 1132 48 VSS2| 984 1132 88 C86 | -616 1132
9 NC 2548 | 1132 49 VSS2| 944 1132 89 VSS | -656 1132
10 CAP6R 2508 | 1132 50 VDD2| 904 1132 90 PSB| -696 1132
11 CAPG6R 2468 | 1132 51 VDD2| 864 1132 91 VDD | -736 1132
12 CAP2N 2428 | 1132 52 VDD2| 824 1132 92 IRS | -776 1132
13 CAP2N 2388 | 1132 53 VDD2| 784 1132 93 VSS | -816 1132
14 CAP4R 2348 | 1132 54 VDD2| 744 1132 94 NWO | -856 1132
15 CAP4R 2308 | 1132 55 vVDD2| 704 1132 95 VDD | -896 1132
16 CAP2N 2268 | 1132 56 VDD2| 664 1132 96 NW1| -936 1132
17 CAP2N 2228 | 1132 57 VDD2| 624 1132 97 VSS | -976 1132
18 CAP2R 2188 | 1132 58 VDD | 584 1132 98 NW2| -1016 | 1132
19 CAP2R 2148 | 1132 59 VDD | 544 1132 99 VDD | -1056 | 1132
20 CAP1R 2108 | 1132 60 VDD | 504 1132 100 VSS| -1096 | 1132
21 CAP1R 2068 | 1132 61 VDD | 464 1132 101 VRS | -1136 | 1132
22 CAP1IN 2028 | 1132 62 VDD | 424 1132 102 vDD2| -1176 | 1132
23 CAP1N 1988 | 1132 63 VDD | 384 1132 103 V4 -1220| 1132
24 CAP3R 1948 | 1132 64 VDD | 344 1132 104 V4 -1260| 1132
25 CAP3R 1908 | 1132 65 VDD | 304 1132 | 105 V3 -1300| 1132
26 CAP1N 1868 | 1132 66 CLL 264 1132 106 V3 -1340| 1132
27 CAP1N 1828 | 1132 67 VSS | 224 1132 | 107 V2 -1380| 1132
28 CAP5R 1788 | 1132 68 CS1B| 184 1132 108 V2 -1420| 1132
29 CAP5R 1748 | 1132 69 CS2| 144 1132 | 109 Vi -1460| 1132
30 VOUT| 1708 | 1132 70 VDD | 104 1132 110 V1 -1500| 1132
31 VOUT| 1668 | 1132 71 RSTP| 64 1132 | 111 VO -1540| 1132
32 VOUT| 1628 | 1132 72 A0 24 1132 112 VO -1580| 1132
33 VOUT| 1588 | 1132 73 VSS | -16 1132 | 113 VO -1620| 1132
34 VOUT| 1548 | 1132 74 RW -56 1132 | 114 VO -1660| 1132
35 VOUT| 1508 | 1132 75 E -96 1132| 115 VO -1700| 1132
36 VOUT| 1468 | 1132 76 VDD | -136 1132 116 VO -1740| 1132
37 VOUT| 1428 | 1132 77 DO -176 1132 117 | VRAB| -1780| 1132
38 LX 1388 | 1132 78 D1 -216 1132] 118 VDD | -1824 | 1132
39 VDD | 1344 | 1132 79 D2 -256 1132] 119 T[O] | -1868 | 1132
40 EXD | 1304 | 1132 80 D3 -296 1132| 120 T[1] | -1914 | 1132
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

m PAD LOCATION ( 1/17 duty, SHL=0,4-2)

Unit: (um)
PAD | PAD PAD PAD PAD PAD
No. [Name a i No. Name X v No. Name S \
121 T[2]| -1955| 1132 161 NC -3064| 264 201 SEG[7] -2655 | -1109
122 T[3]| -1996 | 1132 162 NC -3064| 234 202 SEG[8] -2625 | -1109
123 T[4]| -2037 | 1132 163 NC -3064| 204 203 SEG[9] -2595 | -1109
124 T[5]| -2078 | 1132 164 NC -3064| 174 204 | SEG[10]-2565 | -1109
125 T[6]] -2119 | 1132 165 NC -3064| 144 205 | SEG[11]-2535| -1109
126 T[7]] -2160 | 1132 166 NC -3064| 114 206 | SEG[12]-2505 | -1109
127 T[8]| -2201 | 1132 167 NC -3064| 84 207 | SEG[13]-2475 | -1109
128 T[9]| -2242 | 1132 168 NC -3064| 54 208 | SEG[14]-2445| -1109
129 | T[10] -2283 | 1132 169 NC -3064| 24 209 | SEG[15]-2415 | -1109
130 | T[11] -2324 | 1132 170 NC -3064| -6 210 | SEG[16]-2385 | -1109
131 NC | -2364 | 1132 171 NC -3064| -36 211 | SEG[17]-2355| -1109
132 NC | -2404 | 1132 172 NC -3064| -66 212 | SEG[18]-2325 | -1109
133 NC | -2444 | 1132 173 NC -3064| -96 213 | SEG[19]-2295 | -1109
134 NC | -2484 | 1132 174 NC -3064| -126 214 | SEG[20] -2265 | -1109
135 NC | -2524 | 1132 175 NC -3064| -156 215 | SEG[21] -2235 | -1109
136 NC | -2564 | 1132 176 NC -3064| -186 216 | SEG[22] -2205 | -1109
137 NC | -2604 | 1132 177 | COM[15] -3064 | -216 217 | SEG[23] -2175 | -1109
138 NC | -2644 | 1132 178 | COM[14] -3064 | -246 218 | SEG[24] -2145 | -1109
139 NC | -2684 | 1132 179 | COM[13] -3064 | -276 219 | SEG[25] -2115| -1109
140 NC | -2724 | 1132 180 | COM[12] -3064 | -306 220 | SEG[26] -2085 | -1109
141 NC | -2764 | 1132 181 | COM[11] -3064 | -336 221 | SEG[27] -2055 | -1109

|

142 NC| -2804 | 1132 | 182 | COM[10] -3064 | -366 222 | SEG[28] -2025 | -1109

143 NC| -2844 | 1132 | 183 COMI[9]| -3064 | -396 223 | SEG[29] -1995 | -1109

144 NC| -2884 | 1132 | 184 COM[8]| -3064 | -426 224 | SEG[30] -1965 | -1109

145 | NC| -3064 | 744 | 185 | COM[7] -3064 | -456 | 225 | SEG[31] -1935 | -1109

146 NC | -3064 | 714 186 COM[6] -3064 | -486 226 | SEG[32] -1905 | -1109

147 NC | -3064 | 684 187 COMI[5] -3064 | -516 227 | SEG[33] -1875 | -1109

148 | NC| -3064 | 654 | 188 | COM[4] -3064 | -546 | 228 | SEG[34] -1845 | -1109

149 | NC| -3064 | 624 | 189 | COM[3] -3064 | -576 | 229 | SEG[35] -1815 | -1109

150 NC | -3064 | 594 190 COM[2] -3064 | -606 230 | SEG[36] -1785 | -1109

151 | NC| -3064 | 564 | 191 | COM[1] -3064 | -636 | 231 | SEG[37] -1755 | -1109

152 NC | -3064 | 534 192 COM[0] -3064 | -666 232 | SEG[38] -1725 | -1109

153 NC | -3064 | 504 193 COMSY] -3064 | -696 233 | SEG[39] -1695 | -1109

154 NC | -3064 | 474 194 SEG[O0]| -2865 | -1109| 234 | SEG[40] -1665 | -1109

155 | NC| -3064 | 444 | 195 | SEG[1] -2835| -1109| 235 | SEG[41] -1635 | -1109

156 NC | -3064 | 414 196 SEG[2]| -2805 | -1109| 236 | SEG[42] -1605 | -1109

157 NC| -3064 | 384 197 SEG[3]| -2775| -1109| 237 | SEG[43] -1575 | -1109

158 NC | -3064 | 354 198 SEG[4]| -2745| -1109 | 238 | SEG[44] -1545 | -1109

159 | NC| -3064| 324 | 199 | SEG[5] -2715| -1109| 239 | SEG[45] -1515 | -1109

160 NC | -3064 | 294 200 SEG[6]| -2685 | -1109| 240 | SEG[46] -1485 | -1109
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

B PAD LOCATION ( 1/17 duty, SHL=0,4-3)

Unit: (um)

PAD PAD PAD PAD PAD PAD
No. Name X v No. Name . v No. Name X i

241 | SEG[47] -1455 | -1109 | 281 SEG[87] -255 | -1109| 321 | SEG[127] 945 | -1109

242 | SEG[48|] -1425 | -1109 | 282 SEG[88] -225 | -1109| 322 | SEG[12§] 975 | -1109

243 | SEG[49] -1395 | -1109 | 283 | SEG[89] -195 | -1109| 323 | SEG[129] 1005 | -1109
244 | SEG[50] -1365 | -1109 | 284 | SEG[90] -165 | -1109| 324 | SEG[130] 1035 | -1109
245 | SEG[51] -1335 | -1109 | 285 | SEG[91] -135 | -1109| 325 | SEG[131] 1065 | -1109
246 | SEG[52] -1305 | -1109 | 286 | SEG[92] -105 | -1109| 326 | SEG[132] 1095 | -1109
247 | SEG[53] -1275 | -1109 | 287 | SEG[93] -75 | -1109| 327 | SEG[133] 1125 | -1109
248 | SEG[54] -1245 | -1109 | 288 | SEG[94] -45 | -1109| 328 | SEG[134] 1155 | -1109
249 | SEG[55] -1215 | -1109 | 289 | SEG[95] -15 | -1109| 329 | SEG[135] 1185 | -1109
250 | SEG[56) -1185 | -1109 | 290 | SEG[96] 15 | -1109| 330 | SEG[136] 1215 | -1109
251 | SEG[57] -1155 | -1109 | 291 | SEG[97] 45 | -1109| 331 | SEG[137] 1245 | -1109
252 | SEG[58] -1125 | -1109 | 292 | SEG[98] 75 | -1109| 332 | SEG[138] 1275 | -1109
253 | SEG[59] -1095 | -1109 | 293 | SEG[99] 105 | -1109| 333 | SEG[139] 1305 | -1109
254 | SEG[60] -1065 | -1109 | 294 | SEG[100] 135 | -1109| 334 | SEG[140] 1335 | -1109
255 | SEG[61] -1035 | -1109 | 295 | SEG[101] 165 | -1109| 335 | SEG[141] 1365 | -1109
256 | SEG[62] -1005 | -1109 | 296 | SEG[102] 195 | -1109| 336 | SEG[142] 1395 | -1109
257 | SEG[63] -975 | -1109| 297 | SEG[103] 225 | -1109| 337 | SEG[143] 1425 | -1109
258 | SEG[64] -945 | -1109| 298 | SEG[104] 255 | -1109| 338 | SEG[144] 1455 | -1109
259 | SEG[65] -915 | -1109| 299 | SEG[105] 285 | -1109| 339 | SEG[145] 1485 | -1109
260 | SEG[66] -885 | -1109| 300 | SEG[106] 315 | -1109| 340 | SEG[146] 1515 | -1109
261 | SEG[67] -855 | -1109| 301 | SEG[107] 345 | -1109| 341 | SEG[147] 1545 | -1109
262 | SEG[68] -825 | -1109| 302 | SEG[108] 375 | -1109| 342 | SEG[148] 1575 | -1109
263 | SEG[69] -795 | -1109| 303 | SEG[109] 405 | -1109| 343 | SEG[149] 1605 | -1109
264 | SEG[70] -765 | -1109| 304 | SEG[110] 435 | -1109| 344 | SEG[150] 1635 | -1109
265 | SEG[71] -735 | -1109| 305 | SEG[111] 465 | -1109| 345 | SEG[151] 1665 | -1109
266 | SEG[72] -705 | -1109| 306 | SEG[112] 495 | -1109| 346 | SEG[152] 1695 | -1109
267 | SEG[73] -675 | -1109| 307 | SEG[113] 525 | -1109| 347 | SEG[153] 1725 | -1109
268 | SEG[74] -645 | -1109| 308 | SEG[114] 555 | -1109| 348 | SEG[154] 1755 | -1109
269 | SEG[75] -615 | -1109| 309 | SEG[115] 585 | -1109| 349 | SEG[155] 1785 | -1109
270 | SEG[76] -585 | -1109| 310 | SEG[116] 615 | -1109| 350 | SEG[156] 1815 | -1109
271 | SEG[77] -555 | -1109| 311 | SEG[117] 645 | -1109| 351 | SEG[157] 1845 | -1109
272 | SEG[78] -525 | -1109| 312 | SEG[118] 675 | -1109| 352 | SEG[158] 1875 | -1109
273 | SEG[79] -495 | -1109| 313 | SEG[119] 705 | -1109| 353 | SEG[159] 1905 | -1109
274 | SEG[80] -465 | -1109| 314 | SEG[120] 735 | -1109| 354 | SEG[160] 1935 | -1109
275 | SEG[81] -435 | -1109| 315 | SEG[121] 765 | -1109| 355 | SEG[161] 1965 | -1109
276 | SEG[82] -405 | -1109| 316 | SEG[122] 795 | -1109| 356 | SEG[162] 1995 | -1109
277 | SEG[83] -375 | -1109| 317 | SEG[123] 825 | -1109| 357 | SEG[163] 2025 | -1109
278 | SEG[84] -345 | -1109| 318 | SEG[124] 855 | -1109| 358 | SEG[164] 2055 | -1109
279 | SEG[85] -315 | -1109| 319 | SEG[125] 885 | -1109| 359 | SEG[165] 2085 | -1109
280 | SEG[86] -285 | -1109| 320 | SEG[126] 915 | -1109| 360 | SEG[166] 2115 | -1109
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

B PAD LOCATION ( 1/17 duty, SHL=0,4-4)

Unit: (um)
PAD PAD PAD PAD PAD | PAD
No. Name X i No. Name s v No. [Name X \
361 | SEG[167] 2145 | -1109 | 401 | COM[15] 3064 | -246
362 | SEG[168] 2175 | -1109 | 402 NC 3064 | -216
363 | SEG[169] 2205 | -1109 | 403 NC 3064 | -186
364 | SEG[17(Q] 2235 | -1109 | 404 NC 3064 | -156
365 | SEG[171] 2265 | -1109 | 405 NC 3064 | -126
366 | SEG[172] 2295 | -1109 | 406 NC 3064 | -96
367 | SEG[173] 2325 | -1109 | 407 NC 3064| -66
368 | SEG[174] 2355 | -1109 | 408 NC 3064| -36
369 | SEG[175] 2385 | -1109 | 409 NC 3064 -6
370 | SEG[176] 2415 | -1109 | 410 NC 3064 | 24
371 | SEG[177] 2445 | -1109 | 411 NC 3064 | 54
372 | SEG[178] 2475 | -1109 | 412 NC 3064| 84
373 | SEG[179] 2505 | -1109 | 413 NC 3064 114
374 | SEG[180] 2535 | -1109 | 414 NC 3064 | 144
375 | SEG[181] 2565 | -1109 | 415 NC 3064 | 174
376 | SEG[182] 2595 | -1109 | 416 NC 3064 | 204
377 | SEG[183] 2625 | -1109 | 417 NC 3064 234
378 | SEG[184] 2655 | -1109 | 418 NC 3064 | 264
379 | SEG[185] 2685 | -1109 | 419 NC 3064 | 294
380 | SEG[186] 2715 | -1109 | 420 NC 3064 | 324
381 | SEG[187] 2745 | -1109 | 421 NC 3064| 354
382 | SEG[188] 2775 | -1109 | 422 NC 3064 | 384
383 | SEG[189] 2805 | -1109 | 423 NC 3064 | 414
384 | SEG[19(Q] 2835 | -1109 | 424 NC 3064 | 444
385 | SEG[191] 2865 | -1109 | 425 NC 3064 | 474
386 COM[0]| 3064 | -696 426 NC 3064| 504
387 COM[1]| 3064 | -666 427 NC 3064| 534
388 COMJ[2]| 3064 | -636 428 NC 3064 564
389 COMJ3]| 3064 | -606 429 NC 3064 594
390 COM[4]| 3064 | -576 430 NC 3064| 624
391 COM[5]| 3064 | -546 431 NC 3064| 654
392 COMI[6]| 3064 | -516 432 NC 3064 684
393 COMJ[7]| 3064 | -486 433 NC 3064 714
394 COM[8]| 3064 | -456 434 | COMS2 3064 744
395 COM[9]| 3064 | -426
396 | COM[10] 3064 | -396
397 | COM[11] 3064 | -366
398 | COM[12] 3064 | -336
399 | COM[13] 3064 | -306
400 | COM[14] 3064 | -276
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

B PAD LOCATION ( 1/17 duty, SHL=1,4-1)

Unit: (um)
PAD PAD PAD | PAD PAD | PAD
No. Name X i No. Name s i No. Name X i
1 NC 2868 | 1132 41 EXD | 1264 | 1132 81 D4 -336 1132
2 NC 2828 | 1132 42 VSS | 1224 | 1132 82 D5 -376 1132
3 NC 2788 | 1132 43 VSS | 1184 | 1132 83 D6 -416 1132
4 NC 2748 | 1132 44 VSS2| 1144 | 1132 84 D7 -456 1132
5 NC 2708 | 1132 45 VSS2| 1104 | 1132 85 VSS | -496 1132
6 NC 2668 | 1132 46 VSS2| 1064 | 1132 86 CLS | -536 1132
7 NC 2628 | 1132 47 VSS2| 1024 | 1132 87 VDD | -576 1132
8 NC 2588 | 1132 48 VSS2| 984 1132 88 C86 | -616 1132
9 NC 2548 | 1132 49 VSS2| 944 1132 89 VSS | -656 1132
10 CAP6R 2508 | 1132 50 VDD2| 904 1132 90 PSB| -696 1132
11 CAPG6R 2468 | 1132 51 VDD2| 864 1132 91 VDD | -736 1132
12 CAP2N 2428 | 1132 52 VDD2| 824 1132 92 IRS | -776 1132
13 CAP2N 2388 | 1132 53 VDD2| 784 1132 93 VSS | -816 1132
14 CAP4R 2348 | 1132 54 VDD2| 744 1132 94 NWO | -856 1132
15 CAP4R 2308 | 1132 55 vVDD2| 704 1132 95 VDD | -896 1132
16 CAP2N 2268 | 1132 56 VDD2| 664 1132 96 NW1| -936 1132
17 CAP2N 2228 | 1132 57 VDD2| 624 1132 97 VSS | -976 1132
18 CAP2R 2188 | 1132 58 VDD | 584 1132 98 NW2| -1016 | 1132
19 CAP2R 2148 | 1132 59 VDD | 544 1132 99 VDD | -1056 | 1132
20 CAP1R 2108 | 1132 60 VDD | 504 1132 100 VSS| -1096 | 1132
21 CAP1R 2068 | 1132 61 VDD | 464 1132 101 VRS | -1136 | 1132
22 CAP1IN 2028 | 1132 62 VDD | 424 1132 102 vDD2| -1176 | 1132
23 CAP1N 1988 | 1132 63 VDD | 384 1132 103 V4 -1220| 1132
24 CAP3R 1948 | 1132 64 VDD | 344 1132 104 V4 -1260| 1132
25 CAP3R 1908 | 1132 65 VDD | 304 1132 | 105 V3 -1300| 1132
26 CAP1N 1868 | 1132 66 CLL 264 1132 106 V3 -1340| 1132
27 CAP1N 1828 | 1132 67 VSS | 224 1132 | 107 V2 -1380| 1132
28 CAP5R 1788 | 1132 68 CS1B| 184 1132 108 V2 -1420| 1132
29 CAP5R 1748 | 1132 69 CS2| 144 1132 | 109 Vi -1460| 1132
30 VOUT| 1708 | 1132 70 VDD | 104 1132 110 V1 -1500| 1132
31 VOUT| 1668 | 1132 71 RSTP| 64 1132 | 111 VO -1540| 1132
32 VOUT| 1628 | 1132 72 A0 24 1132 112 VO -1580| 1132
33 VOUT| 1588 | 1132 73 VSS | -16 1132 | 113 VO -1620| 1132
34 VOUT| 1548 | 1132 74 RW -56 1132 | 114 VO -1660| 1132
35 VOUT| 1508 | 1132 75 E -96 1132| 115 VO -1700| 1132
36 VOUT| 1468 | 1132 76 VDD | -136 1132 116 VO -1740| 1132
37 VOUT| 1428 | 1132 77 DO -176 1132 117 | VRAB| -1780| 1132
38 LX 1388 | 1132 78 D1 -216 1132] 118 VDD | -1824 | 1132
39 VDD | 1344 | 1132 79 D2 -256 1132] 119 T[O] | -1868 | 1132
40 EXD | 1304 | 1132 80 D3 -296 1132| 120 T[1] | -1914 | 1132
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

B PAD LOCATION ( 1/17 duty, SHL=1,4-2)

Unit: (um)
PAD | PAD PAD PAD PAD PAD
No. [Name a i No. Name X v No. Name S \
121 T[2]| -1955| 1132 161 NC -3064| 264 201 SEG[7] -2655 | -1109
122 T[3]| -1996 | 1132 162 NC -3064| 234 202 SEG[8] -2625 | -1109
123 T[4]| -2037 | 1132 163 NC -3064| 204 203 SEG[9] -2595 | -1109
124 T[5]| -2078 | 1132 164 NC -3064| 174 204 | SEG[10]-2565 | -1109
125 T[6]] -2119 | 1132 165 NC -3064| 144 205 | SEG[11]-2535| -1109
126 T[7]] -2160 | 1132 166 NC -3064| 114 206 | SEG[12]-2505 | -1109
127 T[8]| -2201 | 1132 167 NC -3064| 84 207 | SEG[13]-2475 | -1109
128 T[9]| -2242 | 1132 168 NC -3064| 54 208 | SEG[14]-2445| -1109
129 | T[10] -2283 | 1132 169 NC -3064| 24 209 | SEG[15]-2415 | -1109
130 | T[11] -2324 | 1132 170 NC -3064| -6 210 | SEG[16]-2385 | -1109
131 NC | -2364 | 1132 171 NC -3064| -36 211 | SEG[17]-2355| -1109
132 NC | -2404 | 1132 172 NC -3064| -66 212 | SEG[18]-2325 | -1109
133 NC | -2444 | 1132 173 NC -3064| -96 213 | SEG[19]-2295 | -1109
134 NC | -2484 | 1132 174 NC -3064| -126 214 | SEG[20] -2265 | -1109
135 NC | -2524 | 1132 175 NC -3064| -156 215 | SEG[21] -2235 | -1109
136 NC | -2564 | 1132 176 NC -3064| -186 216 | SEG[22] -2205 | -1109
137 NC | -2604 | 1132 177 COMI0]| -3064 | -216 217 | SEG[23] -2175 | -1109
138 NC | -2644 | 1132 178 COM[1]| -3064 | -246 218 | SEG[24] -2145 | -1109
139 NC | -2684 | 1132 179 COM[2]| -3064 | -276 219 | SEG[25] -2115| -1109
140 NC | -2724 | 1132 180 COM[3]| -3064 | -306 220 | SEG[26] -2085 | -1109
141 NC | -2764 | 1132 181 COMJ[4]| -3064 | -336 221 | SEG[27] -2055 | -1109

142 NC | -2804 | 1132 | 182 COM[5]| -3064 | -366 222 | SEG[28] -2025 | -1109

143 NC| -2844 | 1132 | 183 COM[6]| -3064 | -396 223 | SEG[29] -1995 | -1109

144 NC| -2884 | 1132 | 184 COM[7]| -3064 | -426 224 | SEG[30] -1965 | -1109

145 | NC| -3064 | 744 | 185 | COM[8] -3064 | -456 | 225 | SEG[31] -1935 | -1109

146 NC | -3064 | 714 186 COM[9] -3064 | -486 226 | SEG[32] -1905 | -1109

147 NC | -3064 | 684 187 | COMI[10] -3064 | -516 227 | SEG[33] -1875 | -1109

148 | NC| -3064 | 654 | 188 | COM[11] -3064 | -546 | 228 | SEG[34] -1845 | -1109

149 | NC| -3064 | 624 | 189 | COM[12] -3064 | 576 | 229 | SEG[35] -1815 | -1109

150 NC | -3064 | 594 190 | COM[13] -3064 | -606 230 | SEG[36] -1785 | -1109

151 | NC| -3064 | 564 | 191 | COM[14] -3064 | -636 | 231 | SEG[37] -1755 | -1109

152 NC | -3064 | 534 192 | COM[15] -3064 | -666 232 | SEG[38] -1725 | -1109

153 NC | -3064 | 504 193 COMSY] -3064 | -696 233 | SEG[39] -1695 | -1109

154 NC | -3064 | 474 194 SEG[O0]| -2865 | -1109| 234 | SEG[40] -1665 | -1109

155 | NC| -3064 | 444 | 195 | SEG[1] -2835| -1109| 235 | SEG[41] -1635 | -1109

156 NC | -3064 | 414 196 SEG[2]| -2805 | -1109| 236 | SEG[42] -1605 | -1109

157 NC| -3064 | 384 197 SEG[3]| -2775| -1109| 237 | SEG[43] -1575 | -1109

158 NC | -3064 | 354 198 SEG[4]| -2745| -1109 | 238 | SEG[44] -1545 | -1109

159 | NC| -3064| 324 | 199 | SEG[5] -2715| -1109| 239 | SEG[45] -1515 | -1109

160 NC | -3064 | 294 200 SEG[6]| -2685 | -1109| 240 | SEG[46] -1485 | -1109
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

B PAD LOCATION ( 1/17 duty, SHL=1,4-3)

Unit: (um)

PAD PAD PAD PAD PAD PAD
No. Name X v No. Name . v No. Name X i

241 | SEG[47] -1455 | -1109 | 281 SEG[87] -255 | -1109| 321 | SEG[127] 945 | -1109

242 | SEG[48|] -1425 | -1109 | 282 SEG[88] -225 | -1109| 322 | SEG[12§] 975 | -1109

243 | SEG[49] -1395 | -1109 | 283 | SEG[89] -195 | -1109| 323 | SEG[129] 1005 | -1109
244 | SEG[50] -1365 | -1109 | 284 | SEG[90] -165 | -1109| 324 | SEG[130] 1035 | -1109
245 | SEG[51] -1335 | -1109 | 285 | SEG[91] -135 | -1109| 325 | SEG[131] 1065 | -1109
246 | SEG[52] -1305 | -1109 | 286 | SEG[92] -105 | -1109| 326 | SEG[132] 1095 | -1109
247 | SEG[53] -1275 | -1109 | 287 | SEG[93] -75 | -1109| 327 | SEG[133] 1125 | -1109
248 | SEG[54] -1245 | -1109 | 288 | SEG[94] -45 | -1109| 328 | SEG[134] 1155 | -1109
249 | SEG[55] -1215 | -1109 | 289 | SEG[95] -15 | -1109| 329 | SEG[135] 1185 | -1109
250 | SEG[56) -1185 | -1109 | 290 | SEG[96] 15 | -1109| 330 | SEG[136] 1215 | -1109
251 | SEG[57] -1155 | -1109 | 291 | SEG[97] 45 | -1109| 331 | SEG[137] 1245 | -1109
252 | SEG[58] -1125 | -1109 | 292 | SEG[98] 75 | -1109| 332 | SEG[138] 1275 | -1109
253 | SEG[59] -1095 | -1109 | 293 | SEG[99] 105 | -1109| 333 | SEG[139] 1305 | -1109
254 | SEG[60] -1065 | -1109 | 294 | SEG[100] 135 | -1109| 334 | SEG[140] 1335 | -1109
255 | SEG[61] -1035 | -1109 | 295 | SEG[101] 165 | -1109| 335 | SEG[141] 1365 | -1109
256 | SEG[62] -1005 | -1109 | 296 | SEG[102] 195 | -1109| 336 | SEG[142] 1395 | -1109
257 | SEG[63] -975 | -1109| 297 | SEG[103] 225 | -1109| 337 | SEG[143] 1425 | -1109
258 | SEG[64] -945 | -1109| 298 | SEG[104] 255 | -1109| 338 | SEG[144] 1455 | -1109
259 | SEG[65] -915 | -1109| 299 | SEG[105] 285 | -1109| 339 | SEG[145] 1485 | -1109
260 | SEG[66] -885 | -1109| 300 | SEG[106] 315 | -1109| 340 | SEG[146] 1515 | -1109
261 | SEG[67] -855 | -1109| 301 | SEG[107] 345 | -1109| 341 | SEG[147] 1545 | -1109
262 | SEG[68] -825 | -1109| 302 | SEG[108] 375 | -1109| 342 | SEG[148] 1575 | -1109
263 | SEG[69] -795 | -1109| 303 | SEG[109] 405 | -1109| 343 | SEG[149] 1605 | -1109
264 | SEG[70] -765 | -1109| 304 | SEG[110] 435 | -1109| 344 | SEG[150] 1635 | -1109
265 | SEG[71] -735 | -1109| 305 | SEG[111] 465 | -1109| 345 | SEG[151] 1665 | -1109
266 | SEG[72] -705 | -1109| 306 | SEG[112] 495 | -1109| 346 | SEG[152] 1695 | -1109
267 | SEG[73] -675 | -1109| 307 | SEG[113] 525 | -1109| 347 | SEG[153] 1725 | -1109
268 | SEG[74] -645 | -1109| 308 | SEG[114] 555 | -1109| 348 | SEG[154] 1755 | -1109
269 | SEG[75] -615 | -1109| 309 | SEG[115] 585 | -1109| 349 | SEG[155] 1785 | -1109
270 | SEG[76] -585 | -1109| 310 | SEG[116] 615 | -1109| 350 | SEG[156] 1815 | -1109
271 | SEG[77] -555 | -1109| 311 | SEG[117] 645 | -1109| 351 | SEG[157] 1845 | -1109
272 | SEG[78] -525 | -1109| 312 | SEG[118] 675 | -1109| 352 | SEG[158] 1875 | -1109
273 | SEG[79] -495 | -1109| 313 | SEG[119] 705 | -1109| 353 | SEG[159] 1905 | -1109
274 | SEG[80] -465 | -1109| 314 | SEG[120] 735 | -1109| 354 | SEG[160] 1935 | -1109
275 | SEG[81] -435 | -1109| 315 | SEG[121] 765 | -1109| 355 | SEG[161] 1965 | -1109
276 | SEG[82] -405 | -1109| 316 | SEG[122] 795 | -1109| 356 | SEG[162] 1995 | -1109
277 | SEG[83] -375 | -1109| 317 | SEG[123] 825 | -1109| 357 | SEG[163] 2025 | -1109
278 | SEG[84] -345 | -1109| 318 | SEG[124] 855 | -1109| 358 | SEG[164] 2055 | -1109
279 | SEG[85] -315 | -1109| 319 | SEG[125] 885 | -1109| 359 | SEG[165] 2085 | -1109
280 | SEG[86] -285 | -1109| 320 | SEG[126] 915 | -1109| 360 | SEG[166] 2115 | -1109
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

B PAD LOCATION ( 1/17 duty, SHL=1,4-4)

PAD PAD PAD PAD PAD | PAD
No. Name . v No. Name X v No. [Name X i

361 | SEG[167] 2145 | -1109| 401 | COM[O] 3064 | -246

Unit: (um)

362 | SEG[168] 2175 | -1109 | 402 NC 3064 | -216

363 | SEG[169] 2205 | -1109 | 403 NC 3064 | -186

364 | SEG[170] 2235 | -1109 | 404 NC 3064 | -156

365 | SEG[17]] 2265 | -1109 | 405 NC 3064 | -126

366 | SEG[172] 2295 | -1109 | 406 NC 3064 | -96

367 | SEG[173] 2325 | -1109 | 407 NC 3064 | -66

368 | SEG[174] 2355 | -1109 | 408 NC 3064 | -36

369 | SEG[175] 2385 | -1109 | 409 NC 3064| -6

370 | SEG[176] 2415 | -1109| 410 NC 3064| 24

371 | SEG[177] 2445 | -1109| 411 NC 3064| 54

372 | SEG[178] 2475 | -1109 | 412 NC 3064| 84

373 | SEG[179] 2505 | -1109 | 413 NC 3064| 114

374 | SEG[180] 2535 | -1109 | 414 NC 3064 | 144

375 | SEG[181] 2565 | -1109 | 415 NC 3064| 174

376 | SEG[182] 2595 | -1109 | 416 NC 3064 | 204

377 | SEG[183] 2625 | -1109 | 417 NC 3064| 234

378 | SEG[184] 2655 | -1109 | 418 NC 3064 | 264

379 | SEG[185] 2685 | -1109 | 419 NC 3064 | 294

380 | SEG[186] 2715 | -1109 | 420 NC 3064| 324

381 | SEG[187] 2745 | -1109 | 421 NC 3064| 354

382 | SEG[188] 2775 | -1109 | 422 NC 3064 | 384

383 | SEG[189] 2805 | -1109 | 423 NC 3064| 414

384 | SEG[190] 2835 | -1109 | 424 NC 3064 | 444

385 | SEG[19]] 2865 | -1109 | 425 NC 3064 | 474

386 | COM[15] 3064 | -696 426 NC 3064| 504

387 | COM[14] 3064 | -666 427 NC 3064| 534

388 | COM[13] 3064 | -636 428 NC 3064| 564

389 | COM[12] 3064 | -606 429 NC 3064| 594

390 | COM[11] 3064 | -576 430 NC 3064| 624

391 | COM[10] 3064 | -546 431 NC 3064| 654

392 COMI[9]| 3064 | -516 432 NC 3064| 684

393 COMI[8]| 3064 | -486 433 NC 3064| 714

394 COM[7]| 3064 | -456 434 | COMSP 3064 | 744

395 | COM[6]| 3064 | -426

396 COMI[5]| 3064 | -396

397 COM[4]| 3064 | -366

398 | COM[3]| 3064 | -336

399 | coMm[2]| 3064 | -306

400 COM[1]| 3064 | -276
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RW1097-0A-001

B PIN DESCRIPTION

97 X 192 Dot Matrix Type controller

Pin Name

I/O

Description

o. of Pins

LCD driver outp

uts

SEGO to SEG191

LCD segment driver outputs
This display data and the FRR signal control the output voltage
of segment driver.

Display data

FRR

Segment driver output voltage

Normal
display

Reverse
display

VLCD(V0)

Vo

VSS

Vs

\

VLCD(V0)

rir|IT| I

H
L
H
L

Vs

VSS

192

Power save mode Vss

VSS

LCD common driver outputs

This internal scanning data and FRR signal control the output
voltage of common driver.

Common driver output voltage
Normal Reverse
display display

Display data FRR

L VLCD(V0) 96
H
L

COMO to COM95 0]

Vi
\
Vss

r|r|IT|T

Power save mode

Common output for the icons

The output signals of two pins are same. When not used, this

COMS1, COMS2 o pin should be left open. 2
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97 X 192 Dot Matrix Type controller

Pin Name /0 Description No. of Pins

LCD Driver Setting pins and signal output pins

Microprocessor interface select input pin

PSB= “H “: parallel data input.

PSB=“L “: serial data input. (3-line/4-line serial or IIC serial
interface) 1

PSB ! When 4-line serial interface is applied, DO to D5 are fixed to
“H", E and R/W are fixed to “H ".
When 3-line serial interface is applied, DO to D5 are fixed to
" H",E and R/W are fixed to " H ",AQ is fixed to “L”
Input mode select
PSB C86 Interface
C86 | "H" | "H" |6800-series 8 bit /4 bit parallel MPU 1
interface
"L "H" [3-SPI/4-SPI MPU interface
"Lt "L" |lIC serial interface
Input/output.
CLL /O I/O selection 1

® CLS="H" : Output
® CLS="L" : Input

Oscillator select
When the on-chip oscillator is used, this input must be
CLS | connected to VDD. 1
When the external clock input is used, this input must be
connected to VSS.

An external clock is connected to CLL pin.

This terminal selects the resistors for the VO voltage level
adjustment.

| IRS = “H": Use the internal resistors. 1
IRS IRS = “L™ Do not use the internal resistors. The VO voltage level
is regulated by an external resistive voltage divider attached to

the VRAB terminal

Use these pins can select duty mode:

NW2 | NW1 | NWO |Duty Select

1 0 1 |97x192

1 0 0 |81x192
NWO,
NW1, [ 0 1 1 [65x192 3
NW2 0 1 0 |49x192

0 0 1 |33x192

0 0 0 |17x192
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

Pin Name | /0 | Description | No. of Pins

System Bus Connection Pins

Chip select input pins

Data/instruction 1/O is enabled only when CS1B is “L “and
CS2is “H".

CS1B.CS2 ! When chip select is non-active, DBO to DB7 is high 2

impedance.

| Reset input pin 1

RSTP When RSTP is “L “, initialization is executed.

It determines whether the data bits are data or a command.
AO0="H “: Indicates that DO to D7 are display data.
AO=" L “: Indicates that DO to D7 are control data.
There is no AO pin in IIC interface, so this pin can fix to " L”

AO (RS) |

Read/Write execution control pin

PIN Description
Read/Write control input pin 1
RW |[RW="H"*: read
RW="L": write

When in the serial interface must fixed to “H ".

RW I

Read/Write execution control pin

PIN Description
Read/Write control input pin
R/W="H “: When E is “H ", DO
to D7 are in an output status.

R/W="L “: The data on DO to
D7 are latched at the falling
edge of the E signal.

When in the serial interface must fixed to “H ".
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

When the Parallel interface is selected

(PSB="H "& C86=“H"): 8-hit interface

8-bit bi-directional data bus that is connected to the standard 8-bit
microprocessor data bus.

When chip select is not active, DO to D7 is high impedance.
(PSB="H "& C86="H"): 4-bit interface

In 4-bit mode, D4 to D7 connect to microprocessor data bus, the
DO to D3 connect to high impedance.

When the serial interface is selected

(PSB="L" & C86="H"):3/4-line SPI Interface

D7: serial input data (SI)

D6: serial input clock (SCLK)

D5, D4, D3, D2, D1, DO: must fixed to “H"..

When chip select is not active, DO to D7 is high impedance.

In 3-SPI interface, AO pin must fixed to “L”

When the IIC serial interface is selected

(PSB="L" & C86="L"): lIC Interface

DO is SAO
D1is SAl
DS to DO SA1, SAQ: Is slave address bitl and bit0, must fixed to “H” or “L”".
D6/SDA/SCLK yo | Db2Db3are SDA_OUT 8
D7 /SI/SCL D4,D5,D6 are SDA_IN
D7 is SCL

D6(SDA_IN): serial input data

SDA_OUT: serial data acknowledge output for the I°C interface.
D7(SCL): serial clock input

By connecting SDA_OUT to SDA_IN externally, the SDA line
becomes fully 2-line interface compatible. Having the
acknowledge output separated from the serial data line is
advantageous in chip on glass (COG) applications. In COG
application where the track resistance from the SDA_OUT pad to
the system SDA line can be significant, a potential divider is
generated by the bus pull-up resistor and the ITO track resistance.
It is possible the during the acknowledge cycle the RW1097 will
not be able to create a valid logic O level. By splitting the SDA_IN
input from the SDA_OUT output the device could be used in a
mode that ignores the acknowledge bit. In COG applications
where the acknowledge cycle is required, it is necessary to
minimize the track resistance from the SDA_OUT pad to the
system SDA line to guarantee a valid low level.

All Pad of SDA_IN, SDA_OUT must be connected togeth er
(SDA)
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

Power Supply Pins

Power Digital Ground.
VSS Supply The 2 supply rails VSS and VSS2 must be connected 2
together at the FPC side
Power Analog Ground
VSS2 Supol The 2 supply rails VSS and VSS2 must be connected 6
PPl together at the FPC side
Power Digital Supply voltage.
VDD Supply The 2 supply rails Vpp and Vpp, could be connected together. 8
If Digital Option pin is high, must be this level.
VDD2 Power Power supply for DC/DC voltage converter 9
Supply The 2 supply rails Vpp and Vpp, could be connected together.
o o DC/DC voltage converter. Connect a capacitor between this 8
vout terminal and VSS.
DC/DC voltage converter. Connect a capacitor between this
CAPLP © terminal and the CAP1N terminal. 2
DC/DC voltage converter. Connect a capacitor between this
o : : 4
CAPIN terminal and the CAP1P terminal.
DC/DC voltage converter. Connect a capacitor between this
CAPZP © terminal and the CAP2N terminal. 2
DC/DC voltage converter. Connect a capacitor between this
CAPZN © terminal and the CAP2P terminal. 4
DC/DC voltage converter. Connect a capacitor between this
CAP3P © terminal and the CAP1N terminal. 2
DC/DC voltage converter. Connect a capacitor between this
CAP4P © terminal and the CAP2N terminal. 2
DC/DC voltage converter. Connect a capacitor between this
CAPSP © terminal and the CAP1N terminal. 2
DC/DC voltage converter. Connect a capacitor between this
0] . . 2
CAPEP terminal and the CAP2N terminal.
VO, V1, V2, V3, Power This is a multi-level power supply for the liquid crystal. 14
V4 Supply VOUT 2V0 2V12V22V32V42VSS
VRS gg;‘ﬁ; Monitor Voltage Regulator level, must be left open. 1
Output voltage regulator terminal. Provides the voltage
between VSS and
VO through a resistive voltage divider.
VRAB | IRS = “L": the VO voltage regulator internal resistors are not 1
used.
IRS = “H": the VO voltage regulator internal resistors are
used.
LX,EXD /10 Inductor type regulator pins 3
Test Pin
For test used.
Test[0]-Test[11] Test[0]~Test[11] must floating 12
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

RW1097 I/O PIN ITO resistance Limitation

PIN Name ITO Resister
C86 , PSB ,NWO,NW1,NW2, CLS,IRS No Limitation
VDD, VDD2,VSS,VSS2, VOUT ,VO, VRAB,EXD,LX [<100Q
V1,V2,V3,V4,CAP1P , CAP1IN, CAP2P, <5000
CAP2N , CAP3P , CAP4P , CAP5P,CAPGP
CS1B ,CS2, E, RW, A0, DO~D7 <1KQ
RSTP <10KQ

TESTO...11 Floating
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RW1097-0A-001

B FUNCTION DESCRIPTION

® The MPU Interface
With the RW1097 chips data transfer are done through an 8-bit parallel data bus (DBO to DB7) or through a
serial data input (SI). Through selecting the PSB/C86 terminal polarity to the “H” or “L” it is possible to select
either parallel data input or serial data input as shown in Table 1.

97 X 192 Dot Matrix Type controller

Table 1.

Interface| PSB| C86 | CS1B| CS2 |AO(RS)| E RW D7 D6 D5 | D4 D3~DO0
8-bit

6300 H H | CS1B| CS2| AO E RW D7 D6 D5~DO0

2'8%':) H H | CS1B| CS2| AO E RW D7 D6 D5| D4 H

4-SPI L H | CS1B| H A0 H H | SCLK H H H

3-SPI L H | CS1B| H L H H Sl SCLK H H H

D2~D3:SDA_OUT
IIC L L H H L H H SCL SDA_IN D1~ DO:SA1-SAQ

Parallel Interface:
Parallel bus are selected by PSB and C86 input, and 4-bit and 8-bit parallel bus is selected by IF bit in the
instruction register.
During read or write operation, two 8-bit registers are used. One is data register (DR), the other is instruction
register (IR). The data register (DR) is used as temporary data storage place for being written into or read
from DDRAM/CGRAM/SEGRAM, target RAM is selected by RAM address setting instruction. Each internal
operation, reading from or writing into RAM, is done automatically.

So to speak, after MPU reads DR data, the data in the next DDRAM/CGRAM/SEGRAM address is
transferred into DR automatically. Also after MPU writes data to DR, the data in DR is transferred into
DDRAM/CGRAM/SEGRAM automatically.

The Instruction register (IR) is used only to store instruction code transferred from MPU. MPU cannot use it
to read instruction data.

RS RW Operation

0 0 Instruction write operation (MPU writes Instruction code into IR)
0 1 Read busy flag (DB7) and address counter (DBO - DB6)

1 0 Data write operation (MPU writes data into DR)

1 1 Data read operation (MPU reads data from DR)
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97 X 192 Dot Matrix Type controller

SPI Interface:

When the SPI interface has been selected (PSB=865CH"),then it is possible to connect directly &m MPU

through 4 pins serial interface configuration (AB1B , SCLK, SlI pin) or 3 pins serial interfa€s(B , SCLK , Sl
pin) configuration . Pins configuration is onlyfdifence between 4-SPI and 3-SPI.

Interface| PSB | C86 | CS1B | CS2 |AO(RS) E RW D7 D6 D5~DO0
4SPI L H CS1B H A0 H H Sl SCLK H
3SPI L H CSsiB H L H H SI SCLK H

The 4-SPI serial interface (PSB="L", C86="H")

When 4 pins serial interface configuration is ugk@js used to realize incoming data is instrudtisplay data.
AO must be a certain state (“L” or “H") when chipin active mode (CS1B="L", and CS2="H").

A0 can't be kept tri-state or floating when chiprisactive mode. It should be fine if AO is low Whpower up.

4 VDD
VCC VDD
Port 2.1 » 20(RS) PSB |
Port 2.0 » CS1B
=
% RW1097
Port 1.0 D6(SCLK)
Port 1.1 D7 (S1)
[RST IRST
C86
GND ‘f VS
jRESET
| ;
- V5S

The 4-SPI example of timing sequence is shown bé&ligure 1.

CS1B \ F
2/
SI S0 0000008 00000000
s ULUUUUUUL UUUUUULL

AU J Instruction/ Instruction/
' Display data § Display data
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When 3 pins serial interface configuration is used, AO must be kept “L” or connected to VSS.

Data length instruction is used to realize incoming data is instruction/display data .IC will recognize the

incoming data that after “Set Data length for 3-SPI instruction “as display data.
User must set data length of the incoming data that after Data length instruction.

Interface | PSB | C86 | CS1B | CS2 |AO(RS)| E RW D7 D6 | D5~DO
4-SPl | L H |csiB| H AO H H S| SCLK H
3SPl | L H | csiB| H L H H S| SCLK H

4 VDD
VCC VDD
VSS — AO(RS) P3B
Port 2.0 »| co1B
=
% RW1097
Port 1.0 D6(SCLK)
Port 1.1 D7(sN)
IRST IRST
—_— vss C80
{RESET
| I
- WSS

The 3-SPI example of timing sequence is shown below figure2; data length instruction is followed by Display

data set.
SR a R

S
g 08000000000 0000800000000

SCLK
== T | T T T = T T

———Set Instraction | Trite display data —

* When the chip is not active, the shift registers and the counter are reset to their initial states.

* Reading is not possible while in serial interface mode (3-SPI1,4-SPI and IIC interface).

* Caution is required on the SCLK signal when it comes to line-end reflections and external noise. We
recommend that operation be rechecked on the actual equipment.

Set data length |
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[IC Interface(PSB="L", C86="L")

The IIC interface receives and executes the
commands sent via the IIC Interface. It also receives
RAM data and sends it to the RAM.

The IIC Interface is for bi-directional, two-line
communication between different ICs or modules.

BIT Transfer

One data bit is transferred during each clock pulse.
The data on the SDA(DB®6) line must remain stable
during the HIGH period of the clock pulse because
changes in

START AND STOP CONDITIONS

Both data and clock lines remain HIGH when the bus
is not busy. A HIGH-to-LOW transition of the data
line, while the clock is HIGH is defined as the START
condition (S).

SYSTEM CONFIGURATION

The system configuration is illustrated in Figure 3.

- Transmitter: the device, which sends the data to the
bus.

- Receiver: the device, which receives the data from
the bus.

- Master: the device, which initiates a transfer,
generates clock signals and terminates a transfer.

- Slave: the device addressed by a master.

ACKNOWLEDGE

Each byte of eight bits is followed by an
acknowledge bit. The acknowledge bit is a HIGH
signal put on the bus by the transmitter during which
time the master generates an extra acknowledge
related clock pulse. A slave receiver which is
addressed must generate an acknowledge after the
reception of each byte. A master receiver must also
generate an acknowledge after the reception of each
byte that has been clocked out of the slave
transmitter. The device that acknowledges must pull-
down the SDA line during the acknowledge clock

97 X 192 Dot Matrix Type controller

The two lines are a Serial Data line SDA and a Serial
Clock line SCL. Both lines must be connected to a
positive supply via a pull-up resistor. Data transfer
may be initiated only when the bus is not busy.

the data line at this time will be interpreted as a
control signal. Bit transfer is illustrated in Figure 1.

A LOW-to-HIGH transition of the data line while the
clock is HIGH is defined as the STOP condition (P).
The START and STOP conditions are illustrated in
Figure 2

- Multi-Master: more than one master can attempt to
control the bus at the same time without corrupting
the message.

- Arbitration: procedure to ensure that, if more than
one master simultaneously tries to control the bus,
only one is allowed to do so and the message is not
corrupted.

- Synchronization: procedure to synchronize the
clock signals of two or more devices.

pulse, so that the SDA line is stable LOW during the
HIGH period of the acknowledge related clock pulse
(set-up and hold times must be taken into
consideration). A master receiver must signal an
end-of-data to the transmitter by not generating an
acknowledge on the last byte that has been clocked
out of the slave. In this event the transmitter must
leave the data line HIGH to enable the master to
generate a STOP condition. Acknowledgement on
the IIC Interface is illustrated in Figure 4.
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[
|
SDA |
|
[

XTI

| data line | change |
: stable; I of data !
| datavalid | allowed |

Figure 1 Bit transfer

L L
_____ | | } | .
SDA | ! I :
| T I
| o .
SCL | : N\ / N\ am :
| |
IS : | P !
START con dition STOP con dition

Figure 2 Definition of START and STOP conditions

MASTER
TRANSMITTER/
RECEIVER

SLAVE
RECEIVER (1)
0111100

SLAVE
RECEIVER (2)
0111101

SLAVE
RECEIVER (3)
0111110

SLAVE
RECEIVER (4)
0111111

SDA
SCL
Figure 3 System configuration
DATA OUTPUT — > <—; <
BY TRANSMITTER _\ ><
not acknowledgey
DATA OUTPUT
BY RECEIVER acknowle dge\7_/
SCL FROM _/—\_/—\_
MASTER 1 L 8 i
S clock pulse for
START acknowledge ment
condition

Figure 4 Acknowledgement on the 2-line Interface

63
RockWorks Technology Corp.



RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

IIC Interface Protocol

The RW1097 supports command, data write are reserved for the RW1097. The least significant
addressed slaves on the bus. bit of the slave address is set by connecting the input
Before any data is transmitted on the IIC Interface, (D0) SAOQ and (D1) SAL to either logic 0 (VSS) or

the device, which should respond, is addressed first.  logic 1 (VDD).

Four 7-bit slave addresses (0111100, 0111101, The IIC Interface protocol is illustrated in Figure 5.
0111110 and 0111111)

The sequence is initiated with a START condition (S) from the IIC Interface master, which is followed by the
slave address. All slaves with the corresponding address acknowledge in parallel, all the others will ignore
the IIC Interface transfer. After acknowledgement, one or more command words follow which define the
status of the addressed slaves.

A command word consists of a control byte, which defines Co and A0, plus a data byte.

The last control byte is tagged with a cleared most significant bit (i.e. the continuation bit Co). After a control
byte with a cleared Co bit, only data bytes will follow. The state of the A0 bit defines whether the data byte is
interpreted as a command or as RAM data. All addressed slaves on the bus also acknowledge the control
and data bytes. After the last control byte, depending on the AO bit setting; either a series of display data
bytes or command

data bytes may follow. If the AO bit is set to logic 1, these display bytes are stored in the display RAM at the
address specified by the data pointer. The data pointer is automatically updated and the data is directed to
the intended RW1092 device. If the A0 bit of the last control byte is set to logic 0, these command bytes will
be decoded and the setting of the device will be changed according to the received commands. Only the
addressed slave makes the acknowledgement after each byte. At the end of the transmission the 1IC
INTERFACE-bus master issues a STOP condition (P).

Wiite Mode
acknomwledgement acknowledgement  acknowledgement acknowledgement acknowledgement
from EW1097 from REWi097 from REW1037 from EW1097 from RW1057

shive gdd ress L

| SOl W e NG el o | 1T 1T 1 T T T T . T T 1T 1T 17771 s S MY I DA e MY |
|| R T || dan bt || G b || i i ||.|
| IS N I I I N | | I I | 11 1 i1 1 1 1 1 | 11 1 1 1 1 1

1 bsin »=lhyie:

BL=E 1=k

aL

slave address control byte

Figure 5 2-line Interface protocol

Last control byte to be sent. Only a stream of data bytes is allowed to follow.

This stream may only be terminated by s STOP or RE-START condition.

1 Another control byte will follow the data byte unless a STOP or RE-START condition is
received.

* Reading is not possible while in serial interface mode (3SPI,4SPI and IIC interface).

0
Co
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® The Chip Select

The RW1097 have two chips select terminals: CS1B and CS2. The MPU interface or the serial is enable only
when CS1B="L" and CS2="H".

When the chip select is inactive, DBO to DB7 enter a high impedance state, and the A0, E and RW inputs are
inactive. When the serial interface is selected, the shift register and the counter are reset.

® BUSY FLAG (BF)

When BF = "High", it indicates that the internal operation is being processed. So during this time the next
instruction cannot be accepted. BF can be read, when A0 = Low and RW = High (Read Instruction
Operation), through DB7 Before executing the next instruction, be sure that BF is not High.

®  Address counter (AC)

Address counter (AC) is used for address pointer of DDRAM/SEGRAM. (AC) can be set by instruction and
after data read or write to the memories (AC) will increase or decrease by 1 according to the setting in “entry
mode set”. When A0="0"and RW="1"and E="1" the value of (AC) will output to DB6~DBO.

® CURSOR/BLINK CONTROL CIRCUIT
It controls cursor/blink ON/OFF and black/white inversion at cursor position.

® LCD DRIVER CIRCUIT

LCD driver have 97 commons and 192 segments to drive the LCD panel.

Segment data from CGRAM /CGROM /HCGROM/SEGRAM are shifted into the 192 bits segment latches
serially, and then it is stored to 192 bit shift latch. When each COM is selected by 97 bits common register,
segment data also output through segment driver from 192 bits segment latch. Please refer below display
duty mode:

1-line display mode, COM0O-COM15 and COMS1/COMS2 have 1/17 duty.

2-line display mode, COM0-COM31 and COMS1/COMS2 have 1/33 duty.

3-line display mode, COM0-COM47 and COMS1/COMS2 have 1/49 duty.

4-line display mode, COM0O-COM63 and COMS1/COMS2 have 1/65 duty.

5-line display mode, COM0-COM79 and COMS1/COMS2 have 1/81 duty.

6-line display mode, COMO0O-COM95 and COMS1/COMS2 have 1/97 duty.
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®  16x16 character generation ROM (CGROM) and 8x16 hal f height ROM (HCGROM )

RW1097 provides character generation ROM supporting 8192 sets 16 x 16 character fonts and 128 sets 8 x
16 alphanumeric characters. It supports multi languages application such as Chinese or Japanese or Korean
and English. Two consecutive bytes are used to specify one 16x16 character or two 8x16 half-height
characters. Character codes are written into DDRAM and the corresponding fonts are mapped from CGROM
or HCGROM to the display drivers. Customized HCGROM data is acceptable.

HCGROM Font Data HCGROM show in Display

= (Q000000- o0 o0 40 oo 04|00 0141

0004

0a10
0014
0400
0101
0110
2141
1000
=
1001
u
1010 i
Tt
1011
1100
1101
10
@
1111
=

Table 1.RW1097-0A-001 HCGROM Font Data

66
RockWorks Technology Corp.



RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

® Character generation RAM (CGRAM)
RW1097 provides RAM to support 72 sets 16x16 bits user-defined fonts. These user-defined characters are
displayed the same ways as CGROM fonts through writing character font code AOAOH ~ AOAFH, AOBOH ~
AOBFH, AOCOH ~ AOCFH, AODOH ~ AODFH, AOEOH ~ AOE7H to DDRAM.

Table 2 Relationship between CGRAM Address and Disp  lay Pattern

DDRAV DATA (FONT CoDE) | CORAMADDRESS | eS| CORAM DATA CORAM DATA

(bit3~Dbit0)

B15~B8 B7‘B6‘B5|B4‘B3‘B2|BI|BO A6|AS|A4|A3[A2|A1[{AD C3‘C2|C1‘CO D15|D14(D13|D12|D11|D10{D9|D8| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
00 O0O0OJO0OjJ]OjJOfO|LT]OfOfOjOfOf[L|[OfOlO|O]O
000 1J]0fO0OfO]OLL|OfO]JO[O)JOf[L]Of[O]O[O]O
OO0 1L oyt ({111 frfrjprfryrf{ryprf{ry{r{ryj{o
001 1J0jO0jOfO|1T]OfOofOjOfjOfL|lOfO|lO|O]O
01 0o0jofofojolr|fofojofojof1rjofojofoy|o
010 1J0jO0OjOfO|lO]OfLl[OjOfjOfOfOfO|lO|O]O
01 1 o0ojojojofo|lojofofr{ofofofofolo|l0]O0
o011 11]0f0fO]O|lO|OfO]JO[LT])]O[O]JOf[O]O[O]O

ig)l((/)ggg? ig)l((fgg? R 1 00 O0J0jJOjOfOlO]T|OofOojL|OfOfOfL|O|O]O
1 00 1Jojoj1folo]1|ofojofjofOofOfO|lLl]|]O]O
1 01 ojojoj1foloj1rfofojofofofofoflrfoj]o
1 01 1yojoj1foloj1fofojofofofofolOfLl]O
110 0(0J0)1f0JO]1T|OofOojOofjOfOfLfO|OfL1]O
I 10 1jo0oj1jofojoj1fofojofofofLrfolOf[O]O
I 1.1 0J0ojJojofolOjoOflf1{L|{Ll|[LfLfO|O|O]O
1 11 1J]01O0fO]O)JO|OfO]JO[O]JO[O]OfO]O[O]O
00O0O0OJO0OjJ]OjOfL|O]OfOfO]L|Of[OfOfO|lO|O]O
000 1J]0fOfO]L|O|lOfO]JO[LT)]Of[O]JOfL1T]O[O]O
001 ojofof1jo|lOlLf{O]jO[LT)Of[O]LT|[1]O[0O]O
001 101 jofOo|lO]1fofojL|{oOofL|lOfO|lO|O]O
O1L ooyt (rf{1j1r1rfrf{rjof1y1r{ojofojofoy|o
01 0 1J]o0ofofojo|lOoO|lOfL]O[LT])]Of[O]JOfO]1[0O]O
O1 1L ojofrf{1rj1r1rf1rf{ojof1ry0f{ojofo|1{ojo
01 1 1Joftrf{ojo|lofLrf{ojofoyrf{1yrf1r{1(0j]o0

18}1&)(;)3? 18}1&(‘)10]({); SRR RN 1 00 0J]O0OLL[O]O)JO|TLT[O]JO[]O]JO][O]OfJO]O[O]O
1 00 1ot f1j1)11f{0joO[fLl]0[O]Of1]O[0]O
1 01 ojoftrfojojlo|prfojofryofojrf1r{ofoj|o
101 1jyojt1|1frfrjrfofojrfofrfofolofoj]o
1 10 o0jJoOofLfojO)JO|Lf{O]jO[L]LT[O]OfO]|O[O]O
I 10 1Jo0oj1jofojoj1rfofojrfofofofolof1rjo
I 1 1 0yo0)j1joftrjoj1rfofojrfofofofolof1rjo
I 1 1 1joftrfojoptrjyofojoforfryrfrjriryjo

ig;((fgg? user-defined font data

100 e i user-defined font data

Note: 1. CGRAM address bit10~bit4 can be specified by set CGRAM address command, bit3~bitO are not accessible by user.
2. CGRAM data for each address is 16 bits. 67
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® Use Character Generation RAM (CGRAM) make a Graphi

c or ICON show in

Display
. 1 o
;{ . 0xAD  OXAD :‘;:,:f
OxAl OxAZ2 =
t Y
OAD 00k | O | OPH | OBH | O4H | OB | OBH | OFH [ O8H [ O09H | OAH  OBH
O R e e
OXACHETgH - EH T dPH | IB3H DaH | I5H FiaeH | TTPH | 18H | 19H [ 1 1AH | 1BH | 0x87
OXAQ [ bl eladbiad wlods(as bl oo bl a4 bl d b ot b e b o bl ot b o bl s o bl 4 sl bl - bl b bl b b e b wms ] OXAD
oxge [ 20H - [ 2IH 2PH | 281 | 1248 [ 2EH I 2BH | 27H |1 28H 1 29H [ [ ZAH | 2BH oxc3
OxAD | it b f e h st es e i bt s i e s b e e aa fd peg st b s e e ekt e deaaana | OXAD
oxca [ 3OH [[30H | 32H | 38H | 34H | 3bH [ 36H[ 3TH | 38H | 30H | 3AH | 3BH | 0xCF
OO [l D e L L L tH OXAD
oxoo | A0H | ALH| 42H | 43H | ANH | ABH | ABH | 47H | 48H | 49H | AAH 4BH oo T
o e e e e L s _
0xDC ae T i OxE7 <‘§'—';'_2’f,
DDRAM ADDRESS
DDRAM DATA (Font Code)
CGRAM ADDRESS is 0x00H~0x0FH
0x10H~0x1FH
0x20H~0x2FH
0x30H~0x3FH
0x40H~0x4FH
Example:
Step 1:
creative ICON Data
Font Data+ CGRAM CGRAM DATA CGRAM DATA CGRAM DATA+ CGRAM DATA+
Addresss [High Byte)~ (Low Byte)s
B15~BO+ ACB~ACDH D154 D144 D13+ D12+ D11+ D104 D9~| D8+| D7+<| D6+| D5<| DA+~ D3+| D2+7| D1+ DO# High Byte« Low Byte<
0F 0 0s 0F 0F 07| O OF| 04| D2 OF| 0| 09| D) O O# Ox00+ 000+
0° oe 0 1+ 1+ 1 1¢( 1#| 19| 1¢| 19| 19| 1| 19| 1&| 14 Ox1FF OxFFs
0F 0F 0s 1# 0e 0F| 08| OF| 09| D9 OF| 0| OO D0 OO 18 Ox10+ Ox01+
0F 0F 0s 1# 0e 0F| 08| OF| 09| D9 OF| 0| OO D0 OO 18 Ox10+ Ox01+
0F 1F 1~ 0¢ 0e OF| Of| OF| 09| O°| OF| Of| O°| D¢ OF| 1& Ox60+ Ox01+
1~ 0 0 oF 1# 18 | 00| 1¢| 12| 00| 1#| 1#| OF| 1#| 1¢| 1# OxBD+ OxB7+
1# 0 0+ 0 1¢ 10 | 00| 1¢| 12| O°| 19| 1¢| OF| 1#| 17| 1# Ox8D+ OxB7+
1# 0 0+ 0 1¢ 10 | 00| 1¢| 12| O°| 19| 1¢| OF| 1#| 17| 1# Ox8D+ OxB7+
ADADH® 0x00¢ 1# 0 0+ 0+ 1s 1¢ | 00| 1¢| 12| 00| 1¢| 12| 00| 1¢| 1¢| 1¢ Ox8D+ OxB7+
1# 0 0+ 0 1¢ 10 | O 1¢| 12| 00| 19| 1¢| OF| 1#| 1¢| 1# Ox8D+ OxB7+
1# 0 0+ 0+ 1s 1¢ | 00| 1¢| 12| 00| 1¢| 12| 00| 1¢| 1¢| 1¢ Ox8D+ OxB7+
0 1- 1e 0 0~ 0 O OF| Q0| Q| 00| 00 Q0| 00| O&| 1 OxB60+ Ox01+
0 0 0 1s 0s 0 O OF| Q0| Q| O 00 OO 00| 0| 148 Ox10+ Ox01+
0 0 0 1 0e 0| O OF| 00| Do Of| 02| 00| D) OO 18 Ox10+ Ox01+
0 0 0 1+ 1+ 1 19| 1¢| 19| 1¢| 19| 19| 1| 19| 1| 14 Ox1FF OxFFe
0 0 0 0 0s 0| O OF| 00| Do O] O 00| D) OO O# Ox00+ 0x00+
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Step 2:
Write
Code:
Command/Data
1. Set CGRAM 1.Write command(0x0A);//Instruction Table 3
ADDRESS (Instruction Write command(0x80);//Set CGRAM Address
Table 3).

2. Write data to CGRAM
(High Byte and Low

Byte).

2.Write data(0x00);//CGRAM Data High Byte
Write data(0x1F);//CGRAM Data High Byte
Write data(0x10);//CGRAM Data High Byte
Write data(0x10);//CGRAM Data High Byte
Write data(0x60);//CGRAM Data High Byte
Write data(0x8D);//CGRAM Data High Byte
Write data(0x8D);//CGRAM Data High Byte
Write data(0x8D);//CGRAM Data High Byte
Write data(0x8D);//CGRAM Data High Byte
Write data(0x8D);//CGRAM Data High Byte
Write data(0x8D);//CGRAM Data High Byte
Write data(0x60);//CGRAM Data High Byte
Write data(0x10);//CGRAM Data High Byte
Write data(0x10);//CGRAM Data High Byte
Write data(0Ox1F);//CGRAM Data High Byte
Write data(0x00);//CGRAM Data High Byte

Write data(0x00);//CGRAM Data Low Byte
Write data(OxFF);//CGRAM Data Low Byte
Write data(0x01);//CGRAM Data Low Byte
Write data(0x01);//CGRAM Data Low Byte
Write data(0x01);//CGRAM Data Low Byte
Write data(0xB7);//CGRAM Data Low Byte
Write data(OxB7);//CGRAM Data Low Byte
Write data(0xB7);//CGRAM Data Low Byte
Write data(0xB7);//CGRAM Data Low Byte
Write data(0OxB7);//CGRAM Data Low Byte
Write data(0xB7);//CGRAM Data Low Byte
Write data(0x01);//CGRAM Data Low Byte
Write data(0x01);//CGRAM Data Low Byte
Write data(0x01);//CGRAM Data Low Byte
Write data(OxFF);//CGRAM Data Low Byte
Write data(0x00);//CGRAM Data Low Byte

3.Set DDRAM ADDRESS
(Instruction Tablel)

3.Write command(0x08);//Instruction Table 1
Write command(0x80);//Set DDRAM Address

4. Write Font Code data.

4 Write data(OxAOQ);//Write Font Code data
Write data(OxAOQ);//Write Font Code data

ICON show in Display:
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® SEGRAM (SEGMENT ICON RAM)
SEGRAM has segment control data and segment pattern data. There are 2 ICON pins (COMS1/COMS2) act
as the COM line to display the icon SEGRAM data. The outputs of these 2 ICON pins are exactly the same.

Table 3. Relationship between SEGRAM Address and Di  splay Pattern
SEGRAM SEGRAM Data Display Pattern
Address High Byte Low Byte
A3 A2 A1 AO|D7 |D6|D5|D4|D3|D2|D1|D0O|D7|D6|D5|D4|D3|D2|D1|D0

0 0 O O0)|SO|S1|S2|S3|S4|S5|S6|S7|S8| S9 |S10|S11|S12|S13|S14|S15
0 0 0 1 |S16|S17|S18|S19|S20|S21|S22|S23|S24|S25|S26|S27|S28|S29 |S30|S31
0 0 1 0 |S32[S33|S34|S35|S36|S37|S38|S39|S40|S41|S42|S43 |S44 | S45 | S46 | S47
0 0 1 1 |S48|S49|S50|S51|S52|S53|S54|S55|S56|S57|S58|S59 |S60|S61|S62|S63
0 1 0 0 |S64|S65|S66|S67|S68|S69|S70|S71|S72|S73|S74|S75|S76|S77|S78|S79
0 1 0 1 |S80|S81|S82|S83|S84|S85|S86|S87|S88|S89|S90|S91 (S92 |S93|S94|S95
0 1 1 0 |S96|S97|S98 |S99 |S100{S101|S102{S103|S104|S105|S106|S107(S108{S109(S110|S111
0 1 1 1 |S112({S113|S114({S115|S116{S117|S118|S119|S120|S121|S122|S123|S124|S125(S126|S127
1 0 0 0 |S128|S129|S130{S131|S132|S133|S134|S135|S136|S137|S138|S139(S140|S141(S142|S143
1 0 0 1 [S144|S145(S146|S147|S148|S149(S150|S151({S152|S153|S154|S155(S156|S157|S158|S159
1 0 1 0 |S160({S161|S162|S163|S164|S165(S166|S167|S168|S169|S170|S171(S172|S173(S174|S175
1 0 1 1 |S176|S177|S178|S179|S180(S181|S182|S183|S184|S185|S186|S187(S188|S189(S190(S191
1 1 0 0] X X X X X X X X X X X X X X X X

1 1 0 1 X X X X X X X X X X X X X X X X

1 1 1 0] X X X X X X X X X X X X X X X X

1 1 1 1 X X X X X X X X X X X X X X X X
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There are 72x2 bytes for display data RAM area. Can store display data for 12 characters (16x16) by 6 lines.
The 6 line data can be displayed at a time. Character codes stored in DDRAM point to the fonts specified by
CGROM > HCGROM and CGRAM. RW1097 display half height HCGROM fonts, user-defined CGRAM fonts
and full 16x16 CGROM fonts. Data codes AOAOH~AOAFH, AOBOH~ AOBFH, AOCOH~AOCFH, AODOH~
AODFH, AOEOH~AOET7H are for CGRAM user-defined fonts. Data codes 00H~7FH are for half height alpha
numeric fonts. Data codes (ALAO0~F7FF) are for Simplified Chinese GB code.

1. display HCGROM fonts : Write 2 bytes data to DDRAM to display two 8x16 fonts. Each byte represents
1 character font. The data of each byte is 00H~ 7FH.
2. display CGRAM fonts : Write 2 bytes data to DDRAM to display one 16x16 font. Only AOAOH~AOAFH,

AOBOH~AOBFH, AOCOH~AOCFH, AODOH~AODFH, AOEOH~AOE7H are allowed.

3. display CGROM fonts : Write 2 bytes data to DDRAM to display one 16x16 font. ALAOH~F7FFH are for
Simplified Chinese(GB) code.
Higher byte (D15~D8) are written first and then lower byte (D7~DO0)

CGRAM and CGROM font code ( 16 bit ) can be only displayed in the start position of each DDRAM

address.(H + L), HCGROM ( 8 x 16 ) can be display either “H" or “L” byte in DDRAM area.

Table 4: Relationship between DDRAM Address and Dis

play Pattern

CGROM/CGRAN

write incorrect

L [CGROM/CGRAN

write incorrect

GROM/CGRANMN

rite incorrect

RockWorks Technology Corp.

CGROM/CGRAM
write correct
DDRAM Address ooH | oiH | o260 | o3H | oan | osH 06H 07H | 08H | 0sH | 0AH | oBH
15t Write data o lalolalolm] o] lu]e]a]clalefan]efale]u]e]nlt
Line | CGROM/HCGOM/CGRAM
Data
DDRAM Address 10H 11H | 12H | 13H 14H | 15H 16H 17H 18H 19H 1AH 1BH
nd Write data Al ol olw]clnwleln]c]nfe]a]lcfw]fn]olnlfn]ft
Line | CGROM/HCGOM/CGRAM
Data
DDRAM Address 20H 21H | 22H | 23H 24H | 25H 26H 27H 28H 29H 2AH 2BH
ard Write data Al lwlolml ol o]w]e]nc]nlelnlc]n]lclu]e]nlc]n]
Line | CGROM/HCGOM/CGRAM
Data
DDRAM Address 30H 31H | 32H | 33H 34H | 35H 36H 37H 38H 39H 3AH 3BH
qm Write data Hlo | wlolw]olw] o]l nloln]elnlolw]eln]eln]L
Line | CGROM/HCGOM/CGRAM
Data
DDRAM Address 40H | 41H | 42H | 43H | 44H | 4sH 46H 47H | 48H | 49H | 4AH | 4BH
5t Write data ool ]olanlelan]lelulo]ulolalelnlela]eln]lcelnlt
Line | CGROM/HCGOM/CGRAM
Data
DDRAM Address 50H 51H | 52H | 53H 54H | 55H 56H 57H 58H 59H SAH 5BH
B Write data loewlolmlolalolu]elalclalelalclalculelala]t
Line | CGROM/HCGOM/CGRAM
Data
CGROM/CGRAM
write correct
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B Power Supply Circuit

The Power Supply circuits generate the voltage levels necessary to drive liquid crystal driver circuits with low
power consumption and the fewest components. There are voltage converter circuits, voltage regulator
circuits, and voltage follower circuits. They are controlled by power control instruction.

Table 5 shows the referenced combinations in using Power Supply circuits.

Table 5 shows the referenced combinations in using Power Supply circuits.

Power S VB VR VF
Control
SRSy (C\:/Oé] t\r/?ql S\‘/e;) set l;EX circuit circuit circuit MOLIE EC VASIONE
coae
External power 000 Ox28H OFF OFF OFF External External External
supply used input input input
Only booster circuit 100 OX2CH ON OEF OFF Internal E>.<ternal E>.<ternal
used input input
booster circuit and External
regulator circuit 110 Ox2EH ON ON OFF Internal Internal :
used input
sulggtle;rgiirlc%(i)t\/\fjesre d 111 Ox2FH ON ON ON Internal Internal Internal
72
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€ Voltage Converter Circuits (Capacitor type booster circuit)
Using the step-up voltage circuits equipped withim RW1097 chips it is possible to product a 2X8%5X,6X or
7X step-up of the VSS — VDD2 voltage levels.

2X set-up: Connect capacitor C1 between C1N and C1P, between VSS and VOUT, leave C2N open and
short between C2P, C3P, C4P C5P and C6P to VOUT.

3X set-up: Connect capacitor C1 between C1N and C1P, between C2N and C2P, and between VSS and
VOUT, and short between C3P, C4P C5P and C6P to VOUT.

4X set-up: Connect capacitor C1 between C1N and C1P, between C2N and C2P, between C1N and C3P,
between VSS and VOUT, short between C4P ,C5P and C6P to VOUT.

5X set-up: Connect capacitor C1 between C1N and C1P, between C2N and C2P, between C1N and C3P,
between C2N and C4P, and between VSS and VOUT, short between C5P and C6P to VOUT.

6X set-up: Connect capacitor C1 between C1N and C1P, between C2N and C2P, between C1N and C3P,
between C2N and C4P, between C1N and C5P, and between VSS and VOUT, short C6P to VOUT.

7X set-up: Connect capacitor C1 between C1N and C1P, between C2N and C2P, between C1N and C3P,
between C2N and C4P, between C1N and C5P, between C1N and C6P, and between VSS and VOUT.

I vouT i vouTt I vouT I vouT I vouTt ——] vour
l 1 l ] ¢ ] * & c ]

Cep CEp CEP CeP Cep cep

V&S vsS V&S VS8 Vss V35S C1E
C2H C2H C2H C2H caH CH
C C cip cap Ccap

® cap ui C1J'_ 1 & C4 £
C2H C2H C2H :{— C2H }— c2H {—- C2H

911_ c:1J-_ 1 c1.|._ c:1.|,._
cap e Tlcor Tcor cap cop
cip cip cip cip cP cip

|:1J-_ 011_ c1l_ C1r ¢ 011'_
M Tlem FHem c1I_C1" I—cm mf— cH

[} 1

cIp C3p L c3p T_ cip [ cip L c3p
C1H CiH C1H C1H []cm [femw

c1.|._ c1.|,._
CcsP C5P CcsP C5p C5P Ccsp

2x set-up voltage circuit 3x set-up voltage circuit 4u set-up voltage circuit  5x set-up voltage circuit  Bx set-up voltage circuit Tx set-up voltage circuit
VOUT=24VDD2-6Y memmmmpen QU =35V 2-9Y memmmgem Y OUT=4x Y OD2=1 2V === VOUT=5xVDD2-15Y mmmpem yQUT=GxVDD2-15Y smmmmmgeeVVOUT=74VDD2=16.8Y ——

vDD2=3v
yDD2=3y vDD2=3v VDD2=3V
VSS=0v - WSS=0v - I I von2=3y von2=2.4y
= = VS5=0V - VSE=0V - VS5=0V — VSS=0V —
2x set-up relationships 3x set-up relationships 4x set-up relationships 5% set-up relationships 6x set-up relationships Tx set-up relationships

* The VDD2 voltage range must be set so that the VOUT terminal voltage does not exceed the absolute maximum rated value.
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€ Capacitor type Booster Circuit Set-up by software

By select DC-DC Set up (2X, 3X, 4X, 5X, 6X, 7X) commands, we could easily set the built-in capacitor type
booster performance with suitable current consumption.

Booster Circuit is setting 7X

VDD
IRS
L |v==
ES j = WET
.I-— CAFSE
T—canx
—earsr
F—lcarn
=
—carer
N L
T | RWI1097
_J.—".'hT“P
P:"‘""'
Te—dcara

If booster circuits are setting 7X, the Select DC-DC Set-up command it can setting booster circuit to 2X~7X.

(24) Select DC-DC Set up

Instruction |RE1 |RE2 | RS | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

Select DC-DC

S 1 1 0 0 0 0 1 0 0 DC2 | DC1 | DCO
et up

Selects one of 7 DC-DC set up to reduce the power consumption by this instruction.

DC2 DC1 DCO Selected DC-DC converter circuit
* 2 times boosting circuit
3 times boosting circuit (Default)
4 times boosting circuit
5 times boosting circuit
6 times boosting circuit
7 times boosting circuit

Ok |kR|kR|rR|O
ol |r|lo|lo|r

(PO |O
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€ Inductor type regulator circuit setup:
RW1097 has built-in a inductor type switching regulator as well, which can be selected by software.

s

IRS

o
voa, vouT
CcAP4P
CAPIP CAPSP
CAPIN cAPGR
cAPIP
CAPIN
CAPZP
v RW1097 i
s o= AL

WSS

Inductor Type Switching Regulator Circuit

L1

VDD I~ VOUT
+ | cap  INDUCTORIRON

v, ,E |

DIODE SCHOTTKY
Q1 EMOSFETN + | CAP
EXD ;: o
V V
Q1:2N7002K
D1:1N5819

C1:1uF/25V~4.7uF/25V
C2:1uF/16V~10uF/16V
L1:2.2uH~10uH (IDC=80mMA~100mA)
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€ \Voltage Regulator Circuits

The function of the internal Voltage Regulator circuits is to determine liquid crystal operating voltage, VO, by
adjusting resistors, Ra and Rb, within the range of |VO| < [VOUT|. Because VOUT is the operating voltage of
operational-amplifier circuits shown in Figure 1.,it is necessary to be applied internally or externally.

For the Eg. 1, we determine VO by Ra, Rb and VEV. The Ra and Rb are connected internally or externally by
IRS pin. And VEV called the voltage of electronic volume is determined by Eq. 2, where the parameter is the
value selected by instruction, "Set Reference Voltage Register”, within the range 0 to 63. VREF voltage at
Ta= 25°C is shown in Table 6.

VOUT
i Y0
/ Rb
s l1:\; VR
VSS

GND

Figure 1. Internal Voltage Regulator Circuit

_Rb

VO=(1+
( Ra

) X VEV [V] - (Eq. 1)

VEV = (1 -%}vaEme(Eq. 2)

Table 6 VREF Voltage at Ta= 25°C

Temp. coefficient VREF[V]

-0.125% f °C 2.1
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In Case of Using Internal Resistors, Ra and Rb (IRS

= “H")

97 X 192 Dot Matrix Type controller

When IRS pin is "H", resistor Ra is connected internally between VR pin and VSS, and Rb is connected
between VO and VR. We determine VO by two instructions, “Select Regulator resistor " and "Select electronic

volume register".

Table 7. Internal Rb / Ra Ratio depending on 3-bit

Data (R2 R1 RO)

3-bit data settin

gs (R2 R1 R0)

000

001

010

011

100

101

110

111

1+ (Rb/Ra)

2.6

3.4

4.2

5.0

5.8

6.6

7.4

8.3

Figure 2. shows VO voltage measured by adjusting internal regulator register ratio (Rb / Ra) and 6-bit
electronic volume registers for each temperature coefficient at Ta = 25 °C.

18.000

M

16.000

et

14.000

W M

V0 Voltage

10.000 W

8.000 M

I

6.000

e

—+—Ratio=2.6
—=—Ratio=3.4
Ratio=4.2
Ratio=5
—*— Ratio=5.8
—=— Ratio=6.6
—+— Ratio=7.4
—A—Ratio=8.3

4.000 W

2.000

0.000
S & D

B IR

[

LN

o

> D P

P

> oD

DeEENCIIEN

9 AN H N

Figure 2. Electronic Volume register (

a =0 to 63)

Table 8 Shows the Range of VO depending on the above Requirements.

Ratio=000~111

Table 8. The Range of VO

Electronic volume level (E V Value)

Ox00H | o | Ox3FH
(a=63) (a=0)
VO volt age 3.3v. | o | | 17.0V

RockWorks Technology Corp.
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In Case of Using External Resistors, Ra and Rb (IRS  =*“L")
When IRS pinis "L", it is necessary to connect external regulator resistor Ra between VR and VSS, and Rb
between VO and VR.

Example: For the following requirements

1. LCD driver voltage, VO = 10.0V.

2. 6-bit reference voltage register = (1, 0, 0, 0, 0, 0)
3. Maximum current flowing Ra, Rb = 1.5 uA

From Eqg. 1
10=(1+ ——— )X VEV [V]---------- (Eg. 3)
From Eq. 1
(63-32)
VEV=(1- ——=—— )x2.1=1.70 [V]------- (Eq. 4)

From requirement 3

10

—— =1.6 [uA]------- Eqg.5
Ra+Rb [uAl 3

From equations Eq.3,4 and 5
Ra=1.06 [M ohms]
Rb=5.16 [M ohms]
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€ Voltage Follower Circuits

97 X 192 Dot Matrix Type controller

V0 voltage (VLCD) is resistively divided into four voltage levels (V1, V2, V3 and V4), and those output
impedance are converted by the Voltage Follower for increasing drive capability.
Table 9 shows the relationship between V1 to V4 level and each duty ratio.

Table 9. The Relationship between V1 to V4 Level an

d Each Duty Ratio

LCD bias V1 V2 V3 V4 Remarks
1/N (N-1)/N x VO | (N-2)/N x VO 2/N x VO 1/N x VO N=5to11
1/N (N-1)/N x VO | (N-2)/N x VO | (N-2)/N x VO | (N-3)/N x VO N=4

€ Follower voltage reference circuit:
Internal Booster:

(1) When the VO voltage regulator internal resistor
is used.

(Example when VDD2= VDD, with 4x set-up)

(2) When the VO voltage regulator internal resistor
is not used.
(Example when VDD2= VDD, with 4x set-up)

-1

=

IRS IRS
VDD2 VOUT WDD2 VOUT
¥ oD o L]vss + ¥ voD o ]VSS +
Epuat CAPAP il CAP4P
o4 S—{CAP3P CAPSP cq SICAP3P CAP5P
Pmpm LAPGE Pm"‘" CAPGP
cl c1
T—CAP1P T CcAP1P
C1J_—CAP2N C1J_—CAP2N
T_{capzp ns L—{CAPZP
¥ RW1097 el | RWI1097
VR i
vss Ra £ vss
€2, v £2, v
cz c2
I 1|r1 I ¥
c2, w2 2, v2
cz, v3 €2, Vi
€2 v €2 v4
vss vss
C1=2.2uF/25V~4.7uF/25V C1=2.2uF/25V~4.7uF/25V
C2=2.2uF/25V~4.7uF/25V C2=2.2uF/25V~4.7uF/25V
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External Booster:

97 X 192 Dot Matrix Type controller

(1) When the VO voltage regulator internal resistor

(2) When the VO voltage regulator internal resistor

is not used.
VDD T

IRS

vDD2 VOUT
&

External VouT

power

supply CAP3P

CAPIN

CAP1P

CAPZN
CAPZP

Y RW1097

VR

+VDD

CAP4P
capsp
capsp [—

vss
—{vo
w1
w2
c2 -

€ lug

VS5

External VOUT Voltage =18.0V (Maximum)
C2=2.2uF/25V~4.7uF/25V

is not used.
VsS T

IRS

&
External YouTt
power
supply CAP3P
CAPIN
CAPMP

CAPZN
CAPZP

o
Rb

E VR
Ra ¥ss

2y lwe

+VDD

CAP4P
CAP5P
capsp [—

RW1097

c2
—

w2
c2 -

Cayp fva

C2

V55

External VOUT Voltage =18.0V (Maximum)
C2=2.2uF/25V~4.7uF/25V

External Booster/Regulator:

External Bias:

(1) When Follower circuit alone is used
(VO and VOUT connect together input external

(1) When the built-in power is not used

voltage)
VDD T

]

IRS IRS
VDD2 VDD2
¥ vDD vour ¥ VDD
External [ |vouT YouT
power | CAP4P CAP4P
supply CAP3P CAP5P CAP3P CAP5P
B CAPSP |— CARTH CAP6P
CAPIP CAP1P
CAPZN CAPZN
capzp CAPZP
Vo
RW1097 N
R RW1097
V55 vss
L v v
c2
= Ly External —— w1
v2 power vz
Ry v supply -
€2, fyg ™
1
VSS vss
External VOUT Voltage =18.0V (Maximum)
C2=2.2uF/25V~4.7uF/25V
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B RESET CIRCUIT

Setting RSTP to “L” can initialize internal functio n.

When RSTP becomes “L”, following procedure is occurred.

(5) Entry Mode Set : I/D=1,S=0

(6) Instruction Table Set: RE1,RE2=(0,0)

(7) Function Set: IF=1,D=0,C=0,B=0

(9) Set DDRAM Address: AC6,AC5,AC4,AC3,AC2,AC1,ACO0 =(0,0,0,0,0,0,0)
(10) Set SEGRAM Address: AC3, AC2, AC1, AC0O=(0, 0, 0, 0)

(12) Power Down Mode: PD=0

(13) COM and SEG Scan Direction Set: BID=0,SHL=0

(14) Cursor Blink and Display Reverse Set : REV=0,B/W=0

(15) Display Shift Set: bDS6,DS5,bS4,DS3,0S2,DS1,DS0 =(0,0,0,0,0,0,0)

(16) Set Data Length for 3-SPI: SD6.SD5,SD4,SD3,SD2,SD1,SD0=(0,0,0,0,0,0,0)
(24) Select DC-DC Set up: DC2,DC1,DC1= (1,1,0)

(25) Select LCD Bias: BS2,BS1,BS1 = (1,0,1)

(26) Select Regulator Resistor: R2,R1,R0 = (1,0,0)

(27) Select Electronic Volume Register : EV5,EV4,EV3,EV2,EV1,EV0=(1,0,0,0,0,0)
(28) Power Control Set: SWON=0; VB,VR,VF = (0, 0, 0)

(29) Frame Frequency Adjustment: DFR3, DFR2, DFR1, DFRO= (0,0,0,0)

(30) Double Frame Frequency: FRR*2=0

While RSTP is “L” or reset instruction is executed, no instruction except read status can be accepted, any
instruction can be accepted. RSTP must be connected to the reset pin of the MPU, and initialize the MPU
and this LSI at the same time. The initialization by RSTP is essential before used.
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B [INSTRUCTION TABLE
RW1097 instruction Table 1 (RE1=0, RE2=0)
Instruction RELRE2 |A0|[RW|DB7|DB6|DB5 |DB4|DB3|DB2|DB1 | DBO Description EX%C;?”
. Read data into Reference
(1) Read display data X 1] 1 Read data DDRAM/CGRAM/SEGRAM page 86
L . Write data into Reference
(2) Write display data X 110 Write data DDRAM/CGRAM/SEGRAM page 86
. Write "20H" to DDRAM, and set Reference
(3) Clear Display X 0RO 0 0 0 0 0 0 0 1 DDRAM address to "00H" from AC page 86
Set DDRAM address to "00H" from
AC and return cursor to its original
(4) Return Home 0,0 0l0| O 0 0 0 0 0 1 X |position if shifted. Re;ereegge
The contents of DDRAM are not pag
changed.
Sets cursor move direction and
specifies display shift. These Reference
(5) Entry Mode Set 0.0 001010 0 ofo1imy|s operations are performed during page 86
write and read
Set Instruction Table
RE1,RE2=(0,0) , table 1 (default) Reference
(6) Instruction Table Set X olO0OfoO0]|O 0 0 1 | X |RE1|RE2|RE1,RE2=(0,1), table 2 age 86
RE1,RE2=(1,0) , table 3 pag
RE1,RE2=(1,1) , table 4
Cursor or display shift
. S/C="1": display shift
(7) Cursor of Display 00 |ofo|o|ol| ol 1]|sc|rL| x| x |sic="0" cursor shift Reference
: shift to right pag
R/L="0": shift to left
Set Interface Data Length
IF="1": 8-bit interface
IF="0": 4-bit interface
Set Display /Cursor/Blink On/OFF
. D="1": display on Reference
(8) Function Set 0,0 0 0|l0|O 1 IF| D|C B X 0" display off page 86
C="1": cursor on
C="0": cursor off
B="1": blink on
B="0": blink off
(9) Set DDRAM Address | 00 |0] 0 | 1 |ace|Aacs|aca|acs|acz|act |aco [S6t PDRAM address in address Reference
counter page 86
(10) Set SEGRAM Set ICON RAM address in Reference
Address 0.0 of1101 0 0 |AC3|ACZ| ACT |ACO address counter page 86
Can know internal operation is
ready or not by reading BF.
(11) Read Busy Flag and 0.0 ol 1 | BF |acs| acs |acalacalaca| act [ aco The contents of address counter Reference
Address can also be read. page 86
BF="1": busy state
BF="0": ready state
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RW1097 instruction Table 2 (RE1=0, RE2=1)

Instruction

RE1,RE2 A0 | RW (DB7 |DB6 | DB5 [DB4 |DB3 (DB2 [ DB1 [ DBO Description

Execution
Time

(1) Read display data

Read data into

X 5l Read data DDRAM/CGRAM/SEGRAM

Reference
page 86

(2) Write display data

Write data into

X 4 Write data DDRAM/CGRAM/SEGRAM

Reference
page 86

(3) Clear Display

Write "20H" to DDRAM, and set
X 0 0 0 0 0 0 0 0 0 1 |DDRAM address to "00H" from
AC

Reference
page 86

(12) Power Down Mode

Set power down mode bit.
PD="1": power down mode
0,1 0 0 0 0 0 0 0 0 1 | PD |enable

PD="0": power down mode
disable

Reference
page 86

(13) COM and SEG
Scan Direction
Set

Segment bi-direction function
BID="1": SEG 191 --> SEG 0
BID="0": SEG 0--> SEG 191
Common scan direction
SHL="1": reverse

SHL="0": normal

0,1 0 0 0 0 0 0 0 1 |SHL|BID

Reference
page 86

(6) Instruction Table
Set

RE1,RE2=(0,0) , table 1(default)
RE1,RE2=(0,1) , table 2
RE1,RE2=(1,0) , table 3
RE1,RE2=(1,1) , table 4

X 0 0 0 0 0 0 1 X |RE1|RE2

Reference
page 86

(14) Cursor Blink and
Display Reverser
Set

Assign black/write inverting of
cursor

REV="1": display reverse
REV="0": display normal
B/W="1": black/write inverting of
cursor enable.

B/W="0": black/write inverting of
cursor disable.

0,1 0 0 0 0 1 0 0 0 |REV|BW

Reference
page 86

(15) Display Shift Set

Determine the line for display
shift

DS6="1/0": 6th line display shift
enable/disable

DS5="1/0": 5th line display shift
enable/disable

0,1 0 0 0 1 | DS6 |DS5|DS4(DS3|DS2|DS1|DS4="1/0": 4th line display shift
enable/disable

DS3="1/0": 3rd line display shift
enable/disable

DS2="1/0": 2nd line display shift
enable/disable

DS1="1/0": 1st line display shift
enable/disable

Reference
page 86

(16) Set Data Length
for 3-SPI

Set data length for 3-line Serial

0,1 0 0 1 |SD6|SD5|SD4|SD3|SD2|SD1|SD0
Interface

Reference
page 86
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RW1097 instruction Table 3 (RE1=1, RE2=0)
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Instruction RE1,RE2 | A0 | RW |DB7|DB6|DB5|DB4| DB3 |DB2| DB | DBO Description Exi‘i’r‘:]t'eon
. Read data into Reference
(1) Read display data X 1 1 Read data DDRAM/CGRAM/SEGRAM page 86
o . Write data into Reference
(2) Write display data X 1 0 Write data DDRAM/CGRAM/SEGRAM page 86
Write "20H" to DDRAM, and set Reference
(3) Clear Display X 0 0 0 0 0 0 0 0 0 1 |DDRAM address to "00 H" from
AC page 86
RE1,RE2=(0,0) , table 1(default) ¢
(6) Instruction Table Set X 0o [ o|olo|o|o| 1| x |REL|RE2|RELRE2=(0,1), table 2 Reference
RE1,RE2=(1,0) , table 3 page 86
RE1,RE2=(1,1) , table 4
(17) Set HCGROM Code for high byte of HCGROM code for | Reference
Read Data Byte 1 1.0 Y Y 0101 1|0 |ACTIACE|ACS ACA Read Data page 86
(18) Set HCGROM Code for low byte of HCGROM code for Reference
Read Data Byte 0 1.0 Y Y 010} 1] 1]AC3IAC2ZIACLIACO Read Data page 86
(19) Set CGROM Code for Set CGROM Code for Read Reference
Read Data Byte 3 1,0 0 0 0| 1| 0| O |AC15|AC14|AC13|AC12 Data Byte 3 page 86
(20) Set CGROM Code for Set CGROM Code for Read Reference
Read Data Byte 2 1,0 0 0 0| 1| 0| 1 |AC11|AC10[AC9|ACS8 Data Byte 2 page 86
(21) Set CGROM Code for Set CGROM Code for Read Reference
Read Data Byte 1 1.0 v v 0 1 1 0 | ACT [ ACE | ACS | AC4 Data Byte 1 page 86
(22) Set CGROM Code for Set CGROM Code for Read Reference
Read Data Byte 0 1.0 v v 0 1 1 1 |AC3[ACZ|ACL | ACO Data Byte 0 page 86
(23) Set CGRAM Address 1,0 0 | o | 1 [Acs|Aacs|Aaca|Aacs|Ac2|ACl|ACO |set CGRAM address R;;greegge
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RW1097-0A-001

RW1097 instruction Table 4 (RE1=1, RE2=1)

97 X 192 Dot Matrix Type controller

Instruction RELRE2 | A0 [RwW |DB7|DB6|DB5|DB4|DB3|DB2 |DB1 |DBO Description Exi‘i’#f;on
. Read data into Reference
(1) Read display data X 1 1 Read data DDRAM/CGRAM/SEGRAM page 86
L . Write data into Reference
(2) Write display data X 1 0 Write data DDRAM/CGRAM/SEGRAM page 86
Write "20H" to DDRAM, and set Reference
(3) Clear Display X 0 0 0 0 0 0 0 0 0 1 |DDRAM address to "00H" from
AC page 86
6) Instruction Tabl RE1,RE2=(0,0) , table 1(default) ¢
(6) Instruction Table X olo|lo|o|o|o]|1]|x |REl|RE2[RELRE25(0,1), table2 Reference
Set RE1LRE2=(1.0) . table 3 page 86
RE1,RE2=(1,1) , table 4
Select the step-up of the internal
voltage converter
00*:x7
(24) Select DC-DC 01*:x2 Reference
Step up 11 0 0 0 0 1 0 0 |DC2|DC1|DCO 100'x3 page 86
101:x4
110:x5 (default)
111:x6
Select LCD bias
1/4 bias ~ 1/11 bias
000:1/4 bias
001:1/5 bias
010: 1/6 bias
(25) Select LCD Bias 11 o|lo|o|o|1|o]| 1 |Bs2|Bst|BS0|011:1/7 bias R;;g;egge
100: 1/8 bias
101:1/9 bias (default)
110:1/10 bias
111:1/11 bias
Select Internal resistance ratio of
(26) SeFlzicStith’g?ulator 11 0 0 0 0 1 1 0 | R2 | R1 | RO (the regulator resistor Re;e;egge
default: 100 pag
. Set the VO output voltage
(Zco?frfgtRE;egg:"c 11 0| ol o| 1 |evs|eva|leva|ev2|Evi|EVo|electronic volume register Re;e;egge
9 default: 100000 Pag
sw control power circuit on/off Reference
(28) Power Control Set 11 0 0 1 0 0 0 on | VB [ VR [ VF default: OFF page 86
Adjustment Frame Frequency
(29) Frame Frequency DFR|DFR|DFR|DFR Reference
: 11 0 0 1 0 0 1 0001(Slow) -->1111 (Fast)
Adjustment 3 2 1 0 default:0000, page 86
! 0 ! ! 0 0 0 ! FRR*2=1: frame frequency *2
(30) Double Frame = Reference
11 0 0 FRR*2=0: frame frequency
Frequency 0 0 FfZZR 0 0 0 0 0 |normal page 86
Note:

1.When an MPU program with Busy Flag(DB7) checking is made, 1/ 2 FOSC ( is necessary ) for executing the next instruction by the

“ E “ signal after the Busy Flag ( DB7) goes to “ Low ".

2. X" Don'’t care
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97 X 192 Dot Matrix Type controller

B Write data and Write command execution time for all duty
VDD=3.0V~3.6V Ta:25°C
Duty Write cpmmand Clcegr:nr?;gday Writg da;a Rea_d da_ta
execution time execution time execution time execution time
1/97 22 uS 1.98 mS 22 uS 22 uS
1/81 26 uS 2.38 mS 26 UuS 26 uS
1/65 32 uS 2.98 mS 32 uS 32 uS
1/49 43 uS 3.97 mS 43 uS 43 uS
1/33 64 uS 5.95 mS 64 uS 64 uS
1/17 128 uS 11.9mS 128 uS 128 uS
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97 X 192 Dot Matrix Type controller

B Description of Instruction

(1) Read display data

Instruction |RE1 |RE2| AO | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

Read display

X X 1 1 Read data
data

Read data from internal RAM and alter the (Address Counter) by1.
After address set to read (CGRAM/DDRAM/SEGRAM) a DUMMY READ is required.
There is no need to DUMMY READ for the following bytes unless a new address set instruction is issued.

(2) Write display data

Instruction |RE1 |RE2 | AO | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

Write display

X X 1 0 Write data
data

Write data to internal RAM and Alter the (Address Counter) by 1.
Each RAM address (CGRAM/DDRAM/SEGRAM...) must write 2 consecutive bytes for 16 bit data. After the
second byte the address counter will add or subtract by 1 according to the entry mode set control bit.

(3) Clear Display

Instruction |RE1 |RE2| AO | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

Clear Display 0 0 X X 0 0 0 0 0 0 0 1

Set DDRAM address counter (AC) to “O0OH”. Cursor mov  es to origin. The content of DDRAM is not
change d.

(4) Return Home

Instruction |RE1 |RE2| AO | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

Return Home 0 0 0 0 0 0 0 0 0 0 1 X

Set DDRAM address counter (AC) to “O0H”. Cursor moves to origin. The content of DDRAM is not changed.
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(5) Entry Mode Set

Instruction |RE1 |RE2| AO | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

Entry Mode

0 0 0 0 0 0 0 0 0 1 I/D S
Set

Set the cursor/blink movement and display shift direction when doing write or read operation.

I/D: Increment/Decrease of DDRAM address (cursor or  blink)
When I/D="1": cursor/blink moves right and DDRAM address is increased by 1.
When I/D="0": cursor/blink moves left and DDRAM address is decrease by 1

S: Shift of entire display

When DDRAM read (CGRAM read/write) operation or S="0", shift of entire display is not performed. If S="1"
and DDRAM write operation, shift of entire display is performed according to I/D value (I/D="1": shift left,
I/D="0": shift right)

S I/D Description
1 1 Entire display shift left by 1
1 0 Entire display shift right by 1

(6) Instruction Table Set

Instruction |RE1 |[RE2| AO | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

Instruction
Table Set X X 0 0 0 0 0 0 1 X RE1 | RE2
There are 4 instruction sets for RW1097, which can be assigned by setting RE1, RE2.
RE1 RE2 Instruction Table
0 0 Table 1
0 1 Table 2
1 0 Table 3
1 1 Table 4

(7) Cursor or Display Shift

Instruction |RE1 |RE2| AO | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

Cursor or

pisplayshit | © | @ | O [ O | O 0 0 1 |sc|RrRL| x | x

Instruction to move the cursor shift entire display, the content of DDRAM is not changed.

S/C R/L Description AC value
0 0 Cursor moves left by 1 AC=AC-1
0 1 Cursor moves right by 1 AC=AC+1
1 0 Display shift left by 1,cursor also follows to shift AC=AC
1 1 Display shift right by 1,cursor also follows to shift AC=AC
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(8) Function Set

Instruction |RE1 |RE2| AO | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

Function Set 0 0 0 0 0 0 1 IF D C B X

IF: 4/8 bit interface control bit
When IF="1": 8-bit MPU bus interface.
When IF="0": 4-bit MPU bus interface.

D: Display ON/OFF control bit
When D="1": Display turn on
When D="0": Display turn off, but the display data is remained in DDRAM.

C: Cursor ON/OFF control bit
When C="1"; Cursor turn on
When C="0": Cursor turn off

B: Display ON/OFF control bit

When B="1": Cursor position blink on. Then display data in cursor position will blink.
When B="0": Cursor position blink off.

(9) Set DDRAM Address

Instruction |RE1 |RE2| AO | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

Set DDRAM

0 0 0 0 1 AC6 | AC5 | AC4 | AC3 | AC2 | AC1 | ACO
Address

Set DDRAM address to address counter (AC, 7-bits), each address (CGRAM/DDRAM/SEGRAM.....) must
write 2 consecutive bytes for 16 bits data. (High byte-> low byte) After the second byte the address counter
will add or subtract by 1 according to the entry node set control bit.

1* line AC range (7-bit) is 00H~0BH

2" line AC range (7-bit) is 10H~1BH

3" line AC range (7-bit) is 20H~2BH

4" line AC range (7-bit) is 30H~3BH

5™ line AC range (7-bit) is 40H~4BH

6" line AC range (7-bit) is 50H~5BH
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(10) Set SEGRAM Address

Instruction |RE1 |RE2| AO | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

Set SEGRAM

0 0 0 0 0 1 0 0 AC3 | AC2 | AC1 | ACO
Address

Set DDRAM address to address counter (AC, 4-bits), each address (CGRAM/DDRAM/SEGRAM.....) must
write 2 consecutive bytes for 16 bits data. (High byte-> low byte) After the second byte the address counter
will add or subtract by 1 according to the entry node set control bit.

SEGRAM Address and Display Pattern

SEGRAM Data Display Pattern
High Byte Low Byte
AC3 AC2 AC1ACO|D7 |D6 |D5|D4|D3|D2|D1|DO|D7|D6|D5|D4|D3|D2|D1|DO0
0 0 0 0 [So|sS1|sS2|S3|S4|S5|S6|S7|S8|S9 |S10|S11|S12|S13|S14(S15

SEGRAM Address

0 0 0 1 |S16|S17 | S18 | S19 | S20 | S21 | S22 | S23 | S24 | S25 | S26 | S27 | S28 | S29 | S30 | S31
0 0 1 0 |S32|S33|S34|S35|S36|S37 | S38 | S39 | S40 | S41 | S42 | S43 | S44 | S45 | S46 | S47
0 0 1 1 |S48|S49 | S50 | S51 | S52 | S53 | S54 | S55 | S56 | S57 | S58 | S59 | S60 | S61 | S62 | S63
0 1 0 0 |S64 |S65|S66 |S67 |S68|S69 |S70|S71|S72|S73|S74|S75|S76 | S77 | S78 | S79
0 1 0 1 |S80|S81|S82|S83|S84|S85|S86|S87 |S88|S89|S90|S91|S92|S93|S94 | S95
0 1 1 0 [S96 |S97 | S98 | S99 |S100(S101|S102(S103|S104(S105|S106(S107|S108{S109(|S110(S111
0 1 1 1 |[S112|S113|S114|S115|S116|S117|S118|S119|S120(S121|S122|S123|S124(S125|S126(S127
1 0 0 0 [S128|S129|S130/S131|S132|S133|S134(S135|S136(S137|S138|S139|S140({S141|S142(S143
1 0 0 1 |[S144|S145|S146|S147|S148|S149|S150|S151|S152(S153|S154|S155|S156({S157|S158(S159
1 0 1 0 [S160(S161|S162|S163|S164|S165|S166|S167|S168|S169|S170(S171|S172({S173|S174(S175
1 0 1 1 |[S176|S177|S178|S179|S180|S181|S182|S183|S184(S185|S186|S187|S188(S189(|S190(S191
1 1 0 0 X X X X X X X X X X X X X X X X

1 1 0 1 X X X X X X X X X X X X X X X X

1 1 1 0 X X X X X X X X X X X X X X X X

1 1 1 1 X X X X X X X X X X X X X X X X

(11) Read Busy Flag and Address

Instruction |RE1 |RE2| AO | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

Read Busy
Flag and X X 0 1 BF AC6 [ AC5 | AC4 | AC3 | AC2 | AC1 | ACO
Address

Read busy flag (BF) can check whether internal operation is finished. At the same time the value of address
counter.
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(12) Power Down Mode

Instruction |RE1 |RE2| AO | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

Power Down

Mode 0 1 0 0 0 0 0 0 0 0 1 PD

Power down mode enable bit set instruction

When PD="0": Power down mode becomes disabled.

When PD="1": Power down mode enable.

When power down is enable, it makes RW1097 suppress current consumption except the current needed for
data storage by executing next

1. All COM/SEG output is VSS.

2. Turn off analog circuit.

This instruction can be used as power sleep mode.

(13) COM and SEG Scan Direction Select

Instruction |RE1 |RE2 | AO | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

Display

Control Set 0 1 0 0 0 0 0 0 0 1 SHL | BID

BID: Data Shift Direction of SEGMENT
When BID = "Low", segment data shift direction is set to normal order from SEGO to SEG191
When BID = "High", segment data shift direction is set to reverse from SEG191 to SEGO.
By using this instruction, the efficiency of application board area can be raised.

SHL: COMMON scan reverse
When SHL = "Low": COMMON scan direction is set to normal order from COMO to COMn
When SHL = "High": COMMON scan direction is set to reverse from COMn to COMO

6-line display, n=95,
5-line display, n=79,
4-line display, n=63,
3-line display, n=47,
2-line display, n=31,
1-line display, n=15
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(14) Cursor Blink and Display Reverse Set

Instruction |RE1 |RE2| AO | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

Cursor Blink
and Display 0 0 0 0 0 0 1 0 0 0 REV | B/W
Reverse Set

B/W: Underscore cursor blinking enable bit
When B/W="1": underscore cursor blinking at the cursor position is set.
When B/W="0": underscore cursor blinking disable.

REV: Display reverse

When REV="1": Display reverse enable, all the display white dots become black and black dots become
white.

When REV="0": Display reverse disable.

(15) Display Shift Set

Instruction |RE1 |[RE2| AO | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

Display Shift

Set 0 1 0 0 0 1 DS6 | DS5 | DS4 | DS3 | DS2 | DS1

This instruction select shifted to be according to each line mode in display shift right/left instruction.
DS6~DS1 indicate each line to be shifted and each shift is performed individually in each line.

(16) Set Data Length for 3-SPI

Instruction |RE1 |[RE2| AO | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

Set Data
Length for 0 1 0 0 1 SD6 | SD5 | SD4 | SD3 | SD2 | SD1 | sSDO
3-SPI

In 3line SPI mode, set data length command indicates the length of data which, are going to be received by
RW1097. User should set data length before display data sent. The table 6 shows how SD bits set the data
length.

Table 6. set data length according to SD bits
SD6 SD5 SD4 SD3 SD2 SD1 SDO Function
0 0 0 0 0 0 0 Followed by 1 data write
0 0 0 0 0 0 1 Followed by 2data write
0 0 0 0 0 1 0 Followed by 3data write
0 0 0 0 0 1 1 Followed by 4 data write
1 1 1 1 1 1 1 Followed by 256 data write
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(17) Set HCGROM Code for Read Data Byte 1

Instruction |RE1 |RE2| AO | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

Set
HCGROM
Code for 1 0 0 0 0 0 1 0 HC7 | HC6 | HC5 | HC4
Read Data
Byte 1

(18) Set HCGROM Code for Read Data Byte 0

Instruction |RE1 |RE2| AO | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

Set
HCGROM
Code for 1 0 0 0 0 0 1 1 HC3 | HC2 | HC1 | HCO
Read Data
Byte O

Set HCGROM address by writing relative HCGROM code.
This instruction makes HCGROM data content available from read data command.

For example:

Reading the data content of character “A” in HCGROM (font code: 31H).
1. Set HCGROM address byte 1 to “3” (instruction code : 23 H).

2. Set HCGROM address byte 0 to “1” (instruction code: 31 H).

3. Read 16 consecutive bytes for 16 x 8 bits data.
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(19) Set CGROM Code for Read Data Byte 3

Instruction |RE1 |RE2| AO | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

Set CGROM
Address Byte 1 0 0 0 0 1 0 0 Ci5 | C14 | C13 | C12

3

(20) Set CGROM Code for Read Data Byte 2

Instruction |RE1 |RE2 | AO | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

Set CGROM
Address Byte 1 0 0 0 0 1 0 1 Cii1 | C10 | C9 Cs8
2

(21) Set CGROM Code for Read Data Byte 1

Instruction |RE1 |RE2 | AO | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

Set CGROM
Address Byte 1 0 0 0 0 1 1 0 C7 C6 C5 C4
1

(22) Set CGROM Code for Read Data Byte 0

Instruction |RE1 |RE2| AO | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

Set CGROM
Address Byte 1 0 0 0 0 1 1 1 C3 Cc2 C1 Cco
0

Set CGROM address by writing relative CGROM code.
This instruction makes CGOM data content available from read data command

For example:

Reading the data content of character “;tY” in CGROM (font code:DOBEH).
1. Set CGROM address byte 3 to “D” (instruction code: 4DH)

2. Set CGROM address byte 2 to “0” (instruction code: 50H)

3._Set CGROM address byte 1 to “B” (instruction code: 6BH)

4, Set CGROM address byte 0 to “E” (instruction code: 7EH)

5. Read 32 consecutive for 16 x 16-bit data (high byte -> low byte)
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(23) Set CGRAM Address

97 X 192 Dot Matrix Type controller

Instruction |RE1 |[RE2| AO | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

Set CGRAM

Address Byte 1 0 0 0 1 AC6 | AC5 | AC4 | AC3 | AC2 | AC1 | ACO
1

Set CGRAM address bhit 10~ bit4 to address counter (AC,7-bit), Each address (CGRAM,DDRAM,SEGRAM)

must write 2 consecutive bytes for 16 but data ( high byte->low byte) . After the second byte the address
counter will add or subtract by 1 according to the entry mode set control bit.

RW1097 provides 72 sets 16x16 bit user defined characters area (CGRAM), user can only set to the initial

address line of each character through Set CGRAM Address command.

(24) Select DC-DC Set up

Instruction |RE1 |RE2 | AO | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
SeletbC-DC) 4 | 4 | 9| 0| o | o | 1 | o | o |bc2|Dpct|bco
Set up
Selects one of 7 DC-DC set up to reduce the power consumption by this instruction.
DC2 DC1 DCO Selected DC-DC converter circuit
0 1 * 2 times boosting circuit
1 0 0 3 times boosting circuit
1 0 1 4 times boosting circuit
1 1 0 5 times boosting circuit(Default)
1 1 1 6 times boosting circuit
0 0 * 7 times boosting circuit
(25) Select LCD Bias
Instruction |RE1 |RE2 | AO | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
Se'%?;;CD 1|1 lo0] o0 0 0 1 0 1 | BS2 | BS1 | Bso

Select LCD bias ratio of the voltage required for driving the LCD.

BS2

BS1

BSO

LCD bias

1/4

1/5

1/6

1/7

1/8

1/9(Default)

1/10

RlIFPFPPFPOIO|IO0|O

RIPOOC|F|IF|IO|O

ROk O|F|O|FL|O

1/11

95

RockWorks Technology Corp.




RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

(26) Select Regulator Resistor

Instruction |RE1 |RE2| AO | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

Select
Regulator 1 1 0 0 0 0 1 1 0 R2 R1 RO
Resistor

Select resistance ratio of the internal resistor used in the internal voltage regulator.

R2 R1 RO 1+(Rb/Ra)
0 0 0 2.6

0 0 1 3.4

0 1 0 4.2

0 1 1 5.0

1 0 0 5.8(Default)
1 0 1 6.6

1 1 0 7.4

1 1 1 8.3

(27) Select Electronic Volume Register

Instruction |RE1 |RE2| AO | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

Select
Electronic
Volume
Register

1 1 0 0 0 1 EV5 | EV4 | EV3 | EV2 | EV1 | EVO

This instruction contents of reference voltage register.

Reference voltage parameter

EV5 | EV4 | EV3 | EV2 | EV1 | EVO @

0 0 0 0 0 0 63

0 0 0 0 0 1 62

1] 0 0 0 0 0 31 (Default)

1 1 1 1 1 0 1

1 1 1 1 1 1 0

96

RockWorks Technology Corp.



RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

(28) Power Control Set

Instruction |RE1 |RE2| AO | RW | DB7 | DB6 | DB5 | DB4 DB3 DB2 | DB1 | DBO

Power

Control Set 1 1 0 0 1 0 0 0 SWON | VB VR VF

Analog circuit booster, regulator, follower on/off control
VB=1: capacitor type booster on
VB=0: capacitor type booster off

VR=1: internal regulator on
VR=0: internal regulator off

VR=1: internal follower on
VR=0: internal follower off

SWON=1: switching regulator on
SWON=0: switching regulator off

RW1097 has built-in inductor type regulator circuit for big current drive application, when internal switching
regulator is used, please combine with internal regulator command together. Do not turn on capacitor type
and inductor type booster in the same time.

Inductor Type regulator Circuit ON/OFF:

Turn on the internal regulator (VR=1) and switching regulator on (SWON=1)

Instruction |RE1 |RE2| AO | RW | DB7 | DB6 | DB5 | DB4 DB3 DB2 | DB1 | DBO

Power 1 0 1
Control Set (SWON) | (VB) | (VR)
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(29) Frame Frequency Adjustment

97 X 192 Dot Matrix Type controller

Instruction |RE1 |RE2 | AO [ RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
Frame
Frequency 1 1 0 0 1 0 0 1 DFR3 | DFR2 | DFR1 | DFRO
Adjustment
DFR3~DFRO: Frame Frequency adjustment from 0000 (slow) ~ 1111 (fast)
Frame Frequency adjustment table: (+/- 15%)
Frame Frequency (Hz)
DFR3 | DFR2 | DFR1 | DFRO
1/97 Duty | 1/81 Duty | 1/65 Duty | 1/49 Duty | 1/33 Duty | 1/17 Duty
0 0 0 0 86(default) | 79(default) | 82(default) | 85(default) | 81(default) [ 78(default)
0 0 0 1 66 60 61 66 61 59
0 0 1 0 67 61 62 67 62 60
0 0 1 1 72 65 67 71 66 64
0 1 0 0 75 66 70 74 69 67
0 1 0 1 79 72 75 78 73 71
0 1 1 0 81 74 76 80 75 73
0 1 1 1 86 79 83 86 81 79
1 0 0 0 93 86 89 93 87 85
1 0 0 1 94 88 92 94 90 88
1 0 1 0 99 94 97 99 96 94
1 0 1 1 105 99 104 104 103 100
1 1 0 0 111 105 112 110 111 108
1 1 0 1 119 115 122 119 121 116
1 1 1 0 124 119 128 124 125 122
1 1 1 1 128 128 133 127 132 128
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(30) Double Frame Frequency

97 X 192 Dot Matrix Type controller

Instructon |RE1 |RE2| AO | RW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
Double 1 0 1 0 0 0 1
Frame 1 1 0 0

Frequency 0 0 | FRR*2 0 0 0 0

FRR*2=1: frame frequency *2
FRR*2=0: frame frequency normal
Double Frame Frequency (Hz)
DFR3 | DFR2 | DFR1 | DFRO

1/97 Duty 1/81 Duty 1/65 Duty 1/49 Duty 1/33 Duty| /17 Duty
0 0 0 0 172(default) | 158(default) | 164(default) | 170(default) | 162(default) | 156(default)
0 0 0 1 132 120 122 132 122 118
0 0 1 0 134 122 124 134 124 120
0 0 1 1 144 130 134 142 132 128
0 1 0 0 150 132 140 148 138 134
0 1 0 1 158 144 150 156 146 142
0 1 1 0 162 148 152 160 150 146
0 1 1 1 172 158 166 172 162 158
1 0 0 0 186 172 178 186 172 170
1 0 0 1 188 176 184 188 180 176
1 0 1 0 198 188 194 198 192 188
1 0 1 1 210 198 208 208 206 200
1 1 0 0 222 210 224 220 222 216
1 1 0 1 238 230 244 238 242 232
1 1 1 0 248 128 256 248 250 244
1 1 1 1 256 256 266 254 264 256
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B LCD Initialization Setup

Note: After RW1097 is reset, the voltage level of the LCD driving output pins SEG and COM is VSS

> 8-bit Interface mode

Power On
v

‘ Wait time >20 mS for DDRAM clear |

Function Set
RS }RW‘ }DB7’D1§6 DB5SDB4
olololol1

DB}DBZ‘DBI
x| x|x
* Execution Time

IDBO
X

Function Set
S }R\V }DB%DB@TDBSDBATDBB‘DB2‘DB]lDBO
olo

olo 1 x| x|Ix|x
Execution Time
Function Set
RS [RW [DB7DB6|DBIDBADBIDBDB1DBO
olololol1 |1 [x|x[x]|x

y Execution Time
Instruction Table Set (Table 1)

RS [RW }DB7 DbBEDBSDB4DBIDB2DB1DEO)
ololilxlolo
Execution Time

olololo
Clear Display
J RS [RW [DB7[DB6]| DB#DB#DBS\DIQ\ )Bl\ma()\
[ololololololololol1]
Execution Time
Entry Mode Set
} RS [RW DB7}DB6}DBSDB4 DBJ
Lo olo|o]o
Execution Time
Instruction Table Set (Table 2)
RS [RW [DB7DB6|DBIDB4DB3DB2DBIDBO
olofoloflolol1t]xloln
V_Execution Time
COM and SEG Scan Direction Set
S [Rw [DB7|DB6|DBSDB4DB3DB2DB1
o{ o!()'o!o 0l ol 1 sm

V¥ _Execution Time
Cursor Blink and Display Reverse Set |

¥ Execution Time
Instruction Table Set (Table 4)
\ RS [RW[DB7[DB6 DBSDB4DB3DB2DB1[DB(
[oTololololol1[x1 11
Execution Time
Select Bias Set |
RS [RW [DB7DB6|DBIDB4DB3DB2DBI1[DBO|
ololololn

¥ Execution Time
Select DC-DC Step up |
RS [RW[DB7DBE DBIDB4DBIDB2DBI[DBO
olololol1]olo bcapcipcol
Exccution Time
Select Regulator Resistor
RS ‘R\V }DB7DB6’ DBS‘D]M DB3\DBzDBl‘ o{
olololo 1] 0[R2 RO
Execution Time
Select Electronic Volume Register

1

‘ RS ‘RW’ [DB7|DBE DBIDBADB3DB2DB1 DBQ‘
o [ ol ol 1 |evsevdEviEv2[EViEVO|
Execution Time

Power Control Set =1: Booster circuit On

olo 1lolofolwveNi1lo]lo VF=0: Follower circuit Off

A
| Wait time > 100 mS |

Power Control Set VB=1: Booster circuit On
RS [RW[DB7DB(] DBS\DBA&\DBS]DBZ\DB]‘DBO} VR=1: Regulator circuit On

olol1lolol]olbkvedi|1]o0]VF=0:Follower circuit Off

[ Wait time > 100 mS ]

Power Control Set VB=
RS [RW \DB7\DBG\DBSDB4\Dm\DB2\DBl\DBoJ VR
olol1lolo]obwodi | 11 ]vVvE

: Booster circuit On
egulator circuit On
: Follower circuit On

[ Wait time > 100 mS ]

Instruction Table Set (Table 1)
[ RS [RW[DB7pBDBIDBADBIDE2DB1DBO
loloflololololi[xlolo
¥ Execution Time
Function Set (Display On) |

o lololola

V¥ Execution Time

‘ End of Initialization ‘

97 X 192 Dot Matrix Type controller

Duty

Write
command
execution time

Clear
Display
command
execution
time

1/97

22 uS

1.98 mS

1/81

26 uS

2.38 mS

1/65

32 uS

2.98 mS

1/49

43 uS

3.97 mS

1/33

64 uS

5.95mS

1/17

128 uS

11.9 mS

> | 1 [BS2|BS1[Bso| BS2~BS0: 1/4 bias~1/11 bias

RS [RW[DB7DB| r)BSDm\DBs{DBz\DB]\DBO{ VR_O: Restilator citenit O

DB2/DB I/D=0: Increment S=0: Dispiay st aisaoie
/D| S | 0 | I/D=1: Decrement S=1: Display shift enable

IDBO| SHL=0: COM normal BID=0: SEG normal
BID| SHL=1: COM reverse BID=1: SEG reverse

10C

RS [RW DB7IDB6|DBSDB4DB3DB2DBIDB0| REV=0: Display normal B/W=0: Black/White inverting of cursor disable
0 0 ‘ 0] ‘ [0) ‘ 1 0] 0 ‘ 0 PEV‘B/W‘ REV=1: Display reverse B/W=1: Black/White inverting of cursor enable

RS [RW [DB7DBEDBIDB4DB3DBDBIDBO D=0:Display Off C=0:Cursor Off B=0:Blink Off
1 [p[c|B[x] D=1:Display On C=1:Cursor On B=1:Blink On
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

»  4-bit Interface mode:

Power On
\J
Wait time > 20 mS
for DDRAM clear
I

e Clear

Function Set 1 1

= DBA Write Display

olololo Duty command command
Y Ereiton te execution time execution

~Function Set |

RW ‘DB7 DBG DBjDBﬁl time
e \J OExi'uuml] Time 1/97 22 U S 1 . 98 m S

Function Set |

B 181 26uS 2.38mS

0. 0lo0joJT ]l

¥ Excoution Time 1/65 32 uS 2.98 mS

Function Set

RS\R\\"DB7DB6D% 1/49 43 uS 3.97 mS

olololol1]o

Y Execution Time 1/33 64 u S 5 . 95 m S

Instruction Table Set (Table 1)

1/17 128 uS 11.9 mS

¥ Exccution Time
| ClearDisplay
RS |RW DB7DB6DBSDB4
olololofolo
olololofolt
Y Execution Time

Entry Mode Set

1/D=0: Increment  S=0: Display shift disable
1/D=1: Decrement S=1: Display shift enable

Y Execution Time
Instruction Table Set (Table 2)
RS [RW[DB7DBE DBIDBS|
0jojojo/o0

[ofoTr[x]0]!
Execution Time

COM and SEG Scan Dircction St
DBSDB4
SHL=0: COM normal BID=0: SEG normal 0,0/0[0]0

: COM reverse BID=1: SEG reverse | 0 | 0 | 0 | 1 [SHUBID
¥ Exccution Time

Cursor Blink and Display Reverse Sc
RS [RW/DB7DB6 DBIDB4
B/W=0: Black/While inverting of cursor disable | C r 0 ‘ of1lolo

B/W=1: Black/White inverting of cursor enable [ 0 | 0 | 0 | 0 REVB/W
¥ Execution Time
Instruction Table Set (Table 4)
RS |[RW DB7DB6|DBYDB4|

ofofolololo ‘ End of Initialization
olol1x[1]1

o

Execution Time

vacculinn Time
Select Bias Set

RS [RW[DB7DBH DBjDBj

o lojolojofi]o

BS2~BS0: 1/ 4 bias~1/11 bias | o \ 0 \ 1 BSZ\VBSI\BSO

'Y Execution Tim
Select DC-DC Set up Instruction Table Set (Tabl

RS [RW/DB7DB6[DBIDB4 RS |RW[DB7DBE DBIDBA

ofofojof1]0 ‘o‘n\o‘o

00 [0 bcapcipey olol1]x

y Execution Time

Selecthe ulator Resistor Wait time > 100 uS
RS RW DB7DB6‘DB§‘DB4
0lo ‘ 0jol 11
*‘\‘ Power Control Set
01010 |R2IRLIRO DB7DBEDBSDBY
Y Execution Tim:

Select Electronic Volume Register
RS [RW[DB7DB DBSDBY
010/ 0]1 [pvs|Eva
0 | 0 |Ev3|EV2 EVI[EVO

1 | 0 | D=0:Display Off C=0:Cursor Off B=0:Blink Off
B | X | D=1:Display On C=1:Cursor On B=1:Blink On

Execution Time

o
=}

=3
o

'VB=1: Booster circuit On
VR=1: Regulator On
VEF=I: Follower circuit On

a

Wait time > 100 uS

! Execution Time
) Power Control Set Power Control Set
: Booster circuit On | RS [RwW[DB7DBDBSDBY |RS [RW|DB7DB6 DBSDB4  VB=1: Booster circuit On

egulator Off 0 1 ‘ 000 [0 ]0

01
VE=0: Follower circuit Off | 0 ‘ 0 swox 1[0 0 01]0

Y
Wait time > 100 uS

VR=1: Regulator On
VE=0: Follower circuit Off

101
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

> 3/4-SPI1 and IIC Interface mode:

‘ Wait time >20 mS for DDRAM clear ’ ) C_:Iear
; * Execution Time erte DISpIay
___Punction Set Duty command command
RS [RW[DB7IDBEDBIDB4DBIDBIDBIDB( . R .
ololololt [ xx[xIx execution time execution
Execution Time t| me

Instruction Table Set (Table 1)

RS [RW|DB7[DB6 DBIDBADBIDBADBIDBO 1/97 22 US 1.98 mS
oJololofololt[x]olo

¥ Execution Time 1/81 26 US 238 mS
!Rs [Rw ‘DB7|D§éT§B%SJéAéB}‘DBZ‘DBI‘DBO; 1/65 32 uS 2.98 mS

Lololololofofolalol1]
YExecution Time 1/49 43 US 3.97 ms
de Set
R%\RW\DB7|D36DB DB/DBIDBADBIDBC| 1/D=0: Increment $=0: Display shi 1/33 64 usS 595 mS
‘ U‘ 0 0 | 0 \I/D\ S \ 0 | I/D=1: Decrement S=1: Display shi

V Execution Time 1/17 128 US 119 mS

Instruction Table Set (Table 2)
RS [RW[DB7DB6DBIDBADBIDB2DB DB
ololololololtlxlols
Y _Execution Time
COM and SEG Scan Direction Set
RS [RW DB7DB6|DBIDBA4DBDBDBIDB0, SHL=0: COM normal BID=0: SEG normal
0 \ 01010 \ 010 \ 0 \ 1 EHL\BID SHL=1: COM reverse BID=1: SEG reverse
Y Execution Time

Cursor Blink and Display Reverse Set |
RS [RW[DB7DBEDBIDBADBIDBADBIDBI| REV=0: Display normal B/W=0: Black/White inverting of cursor disable
0 l O| ojJof1]0]o0 ‘ 0 kEV[B/\V‘ REV=1: Display reverse B/W=1: Black/White inverting of cursor enable

Y Execution Time
Instruction Table Set (Table 4)

RS [RW|DB7DBG DBIDB4DB3DB2DBIDB!
olofolololol1[xl1]1
¥ Execution Time
Select Bias Set
RS [RW[DB7DBE[DB! DBA\DB:&\DBZIDBMDBO]
0lololol1[o[]1 [ssalssi[Bso] BS2~BSO: 1/4 bias~1/11 bias
¥ Execution Time

Select DC-DC Step uy
RS [RW[DB7DBA] I)Hi )34 DB3DB2DB 1||)Bo[
o lololol1[olopcabcibeo)
Execution Time
Select Regulator Resistor
RS [RW DB7DBGDBSDB4DB3DBDB!] DBEJ
0flofolol11lolrari[Ro]
Y _Execution Time
Select Electronic Volume Register
RS [RW [DB7DBG DBIDBADB3DBDBIDA(
0 [ ol o1 [evievdevaEvaleviEvo
Y Execution Time

Power Control Set 1: Booster circuit On
RS [RW[DB7DBEDBIDBADB Z\DBZIDBl\DBo!VR 0: Regulator circuit Off
olol1fofolobw{1[olo VF=0: Follower circuit Off

\ 4
Wait time > 100 mS

Power Control Set | VB=1: Booster circuit On
RS [RW DB7DBE[DBIDBDPBDBADBIDEO VR=1: Regulator circuit On
0 | 0 \ 1 \ 01010 ‘5“04 1 ‘ 1 ‘ 0 ‘VF =0: Follower circuit Off

A
Wait time > 100 mS

Power Control Set ] VB= 1 Booster urcull On
RS [RW[DB7DBEDBIDBADB]
0lol1l0lolokwol1]1]1]VFI: Follower circuit On

Wait time > 100 mS

Instruction Table Set (Table 1)
RS [RW [DB7DBEDBIDBADBIDBADBIDB(
oflofloflofololt]xlolo
¥ Execution Time
Function Set (Display On)
RS [RW[DB7DB6|DB: 1)%53\1)32\)81]1)80{ D=0:Display Off C=0:Cursor Off B=0:Blink Off
0 |0 ‘ OXOJ 1 JD‘CIB‘X‘D 1:Display On C=1:Cursor On B=1:Blink On
y E

cution Time

End of Initialization

10z
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RockWorks

RW1097-0A-001

97 X 192 Dot Matrix Type controller

B Precautions on Turning off the Power

<Turning the power (VDD - VSS) off>

»  LCD Reset pin input “L”
* Observe tL > tH.
*« When tL < tH, an irregular display may occur.

For tL, make the power (VDD - VSS) falling characteristics longer or consider any other method.
tH is determined according to the external capacity C2 (smoothing capacity of V4 to V0) and the driver’s

discharging capacity.

Reset

(The LCD powers (VOUT, VO, V1~V4) are off.) —» Power OFF (VDD - VSS)

Fower OFf

= te

k4

.

Since the power (Voo-Yss) is cut off,
the ouiput comes not to be fixed,

Waog

Z
N

"-.______‘_‘_‘_._'_.______.-r"

L Above Vih of the LCD Panel.

Under %th of the LCD Panel.
Cepands on the LCD Module
,\\ characteristic (around D.2~1V).

i~

<Reference Data>

V0 voltage falling (discharge) time (tH) after thecess of operation- reset.

10
L VooV

Ty

o L
]
E | 1B
[uk]
E
= T 24
L]
E
= 0
N
= 4
= 50

| | | | | | | | |
0 05 L

C2:%0 to V4 Capacity (uF)

10¢
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

B ABSOLUTE MAXIMUM RATINGS

In accordance with the Absolute Maximum Rating System; see notes 1 and 2.

Parameter Symbol Conditions Unit
Power Supply Voltage VDD -0.3~5.0 \%
Power supply voltage (VDD standard) VDD2 -0.3~4.0 \%
Power supply voltage (VDD standard) VO, VOUT -0.3~18.0 \%
Power supply voltage (VDD standard) V1, V2, V3, V4 VO to-0.3 \%
Operating temperature TOPR —40 to +85 T
Storage temperature Bare chip TSTR —55to +125 T

T VOVLCD)

V1tov4
VSS —-\SS V5SS
System(MPU)side RW1097 chip side
Notes

1. Stresses above those listed under Limiting \&lnay cause permanent damage to the device.

2. Parameters are valid over operating temperatunge unless otherwise specified. All voltagesvétle respect to
Vssunless otherwise noted.

3. Insure that the voltage levels of V1, V2, V3dam are always such that
Vout=V0=V1=V2=V3=V4=Vss

104
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

B DC CHARACTERISTICS

Unless otherwise specified, VSS =0 V, VDD = 3.@ ¥0%, Ta = —40 to 85°C

o Rating .._|Applicable
Item Symbol Condition Min Typ. e Units Pin
Operating Voltage vop| For D'F?(')tvf‘/'e(r:”c“” 1.8 —| 36 vV | vss
Operating Voltage VDD2 For Ar;)a:)l\c,)\l%r&rcmt 2.4 — 3.6 \% VSS2
High-level Input Voltage VIHC 0.7 xVDD| — VDD \% *2
0.33x .
Low-level Input Voltage VILC VSS — VDD \% 2
High-level Output Voltage| VOHC 0.7 xVDD| — VDD \% *3
Low-level Output Voltage | VOLC VSS — (\)/:S?E)X \% *3
Input leakage current ILI VIN = VDD or VSS -1.0 —+ 1.0 oA *4
Output leakage current ILO VIN = VDD or VSS -3.0 -+ 3.0 wA *5
= 25°¢c|V0=13.0V — 2.0 3.5
Liquid Crystal Driver ON Ta 25 N SEGn
. RON | (Relative KQ .
Resistance To VSS COMnN *6
oVSS)lvo=8ov| — 32| 54
Internal - 55 — | 153 155 |MHz| *7
Oscillator
Oscillator External Ao
Frequency Input fCL | 1/97 duty| Ta=25°C| 1.53| 155 | MHz| OSC
Frame frequencPfFRAME — 75 85 Hz FRR
. Rating . . .
ltem Symbol Condition Min Typ. Mo Units | Applicable Pin
Input voltage VDD (Relative ToVSS) 1.8 — 3.6 \%
g Input voltage VDD2 (Relative ToVSS2) 2.4 — 3.6 \%
o
o | SupplyStep-up | vt | (Relatve Tovss)| 48| — | 180 Vv VOUT
< output voltage Circult
@ | Supply Regulator | (Relative ToVSS)| 3.3 — 170 Vv !
£ |output voltage Circult
Ta=25°C
Base voltage VRS -0.05%/°C 2.07 2.1 2.13 \Y
10¢
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

» Dynamic Consumption Current :

During Display, with the Internal Power Supply ON and Analog Circuit ON current consumed by total ICs

Rating

Min. Typ. Max. Units | Notes

Test pattern | Symbol Condition

VDD=VDD2= 2.4V,
VOUT-VSS=16.8V

Display Pattern

IVSS (Set booster 7X) — 600 900 MA *8
SNOw VO-VSS=11.0V
1/11 Bias
Power Save | \/sg Ta = 25C — | o001 2 uA
mode

Notes to the DC characteristics

1. The maximum possible V| cp (VO) voltage that may be generated is dependent on voltage, temperature
and (display) load.

2. Internal clock.

3. Power Save mode. During power down all static currents are switched off.

4. If external V| cpin, the display load current is not transmitted to Ipp.

5. Vout external voltage applied to VLCDIN pin; VLCDIN disconnected from VLCDOUT (no connect)

References for items market with *

*1 While a broad range of operating voltages is guaranteed, performance cannot be guaranteed if there are

sudden fluctuations to the voltage while the MPU is being accessed.

*2 The A0, DO to D5, D6 (SI), D7 (SCL), XRD (E),XWR ,(RW), CS1B, C86, OSC, PSB, XDOF,and RSTP

terminals.

*3 The DO to D7, and OSC terminals.

*4 The A0,XRD (E), XWR ,(R/W), CS1B, C86, OSC, PSB, XDOF,and RSTP terminals.

*5 Applies when the DO to D5, D6 (SI), D7 (SCL) terminals are in a high impedance state.

*6 These are the resistance values for when a 0.1 V voltage is applied between the output terminal SEGn or
COMnN and the various power supply terminals (V1, V2, V3, and V4). These are specified for the
operating voltage range.

RON = 0.1 V /Al (Where Al is the current that flows when 0.1 V is applied while the power supply is ON.)

*7 The relationship between the oscillator frequency and the frame rate frequency.

*8,9 It indicates the current consumed on ICs alone when the internal oscillator circuit and display are turned

on.

10¢€
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RockWorks

RW1097-0A-001

B TIMING CHARACTERISTICS

97 X 192 Dot Matrix Type controller

»  8bit and 4bit 6800 interface
Al
Ry
tANYE — —tAHE
C31B ™ K
(C82="1" ™ o
+ tCY OB -
—tEVWLR 1B WY ———
£ 7 N 7
V% AN Y
— tEWLR tEWHR—™
e D55 o A8
00 ta D7
(Write)
- tACCH r| — tOHE
00 ta OF
(Read)
(VDD =33V, TasT)
. - Rating .
Item Signal Symbol Condition Min Mo Units
Address hold time tAH6 0 —
Address setup time A0 tAW6 0 —
System cycle time tCYC6 240 —
Enable L pulse width (WRITE) E tEWLW 80 —
Enable H pulse width (WRITE) tEWHW 80 —
Enable L pulse width (READ) £ tEWLR 80 — ns
Enable H pulse width (READ) tEWHR 140
WRITE Data setup time tDS6 40 —
WRITE Address hold time tDH6 0 —
- DO to D7
READ access time tACC6 CL =100 pF — 70
READ Output disable time tOH6 CL =100 pF 5 50
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RockWorks

RW1097-0A-001

97 X 192 Dot Matrix Type controller

(VDD = 2.7V, Ta =25°C)

Item Signal Symbol Condition Min.RatingMaX. Units
Address hold time tAH6 0 —
Address setup time A0 tAW6 0 —
System cycle time tCYC6 400 —
Enable L pulse width (WRITE) tEWLW 220 —
Enable H pulse width (WRITE) . tEWHW 180 —
Enable L pulse width (READ) £ tEWLR 220 — ns
Enable H pulse width (READ) tEWHR 180 —
WRITE Data setup time tDS6 40 —
WRITE Address hold time tDH6 0 —
READ access time DO to b7 tACC6 CL =100 pF — 140
READ Output disable time tOH6 CL =100 pF 10 10(
Table 29
(VDD 8Y , Ta =25°C)
Item Signal Symbol Condition Min.RatmgMax. Units
Address hold time tAH6 0 —
Address setup time A0 tAW6 0 —
System cycle time tCYC6 640 —
Enable L pulse width (WRITE) £ tEWLW 360 —
Enable H pulse width (WRITE) tEWHW 280 —
Enable L pulse width (READ) £ tEWLR 360 — ns
Enable H pulse width (READ) tEWHR 280 —
WRITE Data setup time tDS6 80 —
WRITE Address hold time tDH6 0 —
READ access time DO to b7 tACC6 CL =100 pF — 240
READ Output disable time tOH6 CL =100 pF 10 20(

*1 The input signal rise time and fall time (tr), i$ specified at 15 ns or less. When the systettedime is extremely
fast, (tr +tf) < (tCYC6 — tEWLW — tEWHW) for (tr + tf)< (tCYC6 — tEWLR — tEWHR) are specified.

*2 All timing is specified using 20% and 80% of VM3 the reference.

*3 tEWLW and tEWLR are specified as the overlapamsn CS1B being “L” and E.

10¢€
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

»  The Serial Interface (3/4-SPI interface)

+ 1rosd o T *
C51 T
(C52="1")
o} g ohd - b
A0
* St |
SCL I o i
e L 1
o+ g I e P
S >4
(VDD = 3.3V, Ta =25°C)
. o Rating .
Item Signal Symbol Condition Min. Mo Units
Serial Clock Period Tscyc 50 —
SCL “H" pulse width SCL Tshw 25 —
SCL “L” pulse width TSLW 25 —
Address setup time A0 TSAS 20 —
Address hold time Tsah 10 — | ns
Data setup time S| Tsds 20 —
Data hold time TSDH 10 —
CS-SCL time cs Tcss 20 —
CS-SCL time Tcsh 40 —
10¢
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RockWorks RW1097-0A-001

97 X 192 Dot Matrix Type controller

(VDD =2.7V , Ta =25°C )

Item Signal Symbol Condition Min.RatmgMax. Units

Serial Clock Period Tscyc 100 —

SCL “H" pulse width SCL TSHW 50 —

SCL “L” pulse width TSLW 50 —
Address setup time A0 TSAS 30 —
Address hold time TSAH 20 — | ns
Data setup time S| TSDS 30 —

Data hold time TSDH 20 —
CS-SCL time TCSS 30 —
CS-SCL time cs TCSH 60 —

(vDD =1.8V, Ta=25°C)
Item Signal Symbol Condition Min.RatmgMax. Units

Serial Clock Period TSCYC 200 —

SCL “H" pulse width SCL TSHW 80 —

SCL “L” pulse width TSLW 80 —
Address setup time A0 TSAS 60 —
Address hold time TSAH 30 — | ns
Data setup time S| TSDS 60 —

Data hold time TSDH 30 —
CS-SCL time TCSS 40 —
CS-SCL time cs TCSH 100 —

*1 The input signal rise and fall time (tr, tf) aspecified at 15 ns or less.
*2 All timing is specified using 20% and 80% of VDD as the standard.

11C
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RockWorks

RW1097-0A-001

»  The lIC Interface

97 X 192 Dot Matrix Type controller

1 1
SDA teUF - e
N e DAT
ow
SCL / /
o I L —
foH:sTA &
2 tHo.DaT —
SDA /
tsu;sTA t=u-=TO
(Ta=25°C)
VDD=1.8 to VDD=2.7 to
ltem Signal | Symbol |Condition 2-7\_/ 3-6\_/ Units
Rating Rating
Min. Max. Min. Max.
SCL clock frequency fsclk DC 400 DC 400 |KHz
SCL clock low period SCL tLow — 1.3 — 1.3 — us
SCL clock high period thicH 0.6 — 0.6 —
Data set-up time SDA tsu:paT 180 — 80 — ns
Data hold time tHD:DAT 0 0.9 0 0.9 us
SCL,SDA rise time SCL, t; 20+0.1G, | 300 |20+0.1G;| 300 ns
SCL,SDA fall time SDA t; 20+0.1G | 300 [20+0.1G| 300
Capacitive load represent by each bus|line C . . 400 . 400 of
Setup time for a repeated START tsusTa . 0.6 . 0.6 — | us
concition SDA ’
Start condition hold time tho:sTA — 0.6 — 0.6 — us
Setup time for STOP condition tsu:sto — 0.6 — 0.6 — us
Bus free time between a Stop and
START condition SCL teur - 1.3 _ 1.3 — |
111

RockWorks Technology Corp.




RockWorks

RW1097-0A-001

B RESET TIMING

97 X 192 Dot Matrix Type controller

L

RSTP \l

1

Internal

Thudng xeset Fesat comiplete

(VDD = 3.3V, Ta =40 to 85°C)

. o Rating .
Item Signal | Symbol Condition Min, Typ. Max. Units
Reset time tR — — 1 us
Reset “L” pulse width RESB| tRW 1 — — us
(VDD = 2.7V, Ta=-401t0 85°C)
. o Rating .
Item Signal | Symbol Condition in, Typ. Mo, Units
Reset time tR — — 1.5 us
Reset “L" pulse width RESB| tRW 1.5 — — us
(vDD =1.8V, Ta=-401t0 85°C)
. o Rating .
ltem Signal | Symbol Condition in, Typ. Max. Units
Reset time tR — — 2.0 ug
Reset “L" pulse width RESB| tRW 2.0 — — us
112
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RW1097-0A-001

97 X 192 Dot Matrix Type controller

B THE MPU INTERFACE (REFERENCE EXAMPLES)

The RW1097 Series can be connected to 6800 Series MPUs. Moreover, using the serial interface it is
possible to operate the RW1097 series chips with fewer signal lines.

(1) 6800 Series MPUs(PSB="H",C86="H") 8-bit data bus

115
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J, vSS

& VDD
VEC bort22 aors) VPP pss
Port3.0 C3S1BP
= Port 3.1 CcsS2P
Port 1.0~1.7 DO to D7
Port2.0 E RW1097
Port2.1 R
IRST IRST
GND vSS Cc86
IRESET
l :
J, VSS
(2) 6800 Series MPUs(PSB="H",C86="H") 4-bit data bus
& VDD
VCC VDD
Port2.2 AO(RS) PSB
Port3.0 CS1BP
= Port3.1 csS2P
Port 1.0 ~ P1.3 DO to D3
Port2.0 E  RW1097
Port2.1 R
IRST IRST
SND i ca6
T IRESET T



RockWorks RW1097-0A-001
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(3) 4-SPI Interface (PSB="L",C86="H")

& VDD
I 1
Ve port2.1 »{a0rs) VPP psp f—
Port20 = CSI1B
RW1097
= Fort 1.0 D6{SCLK)
Port 1.1 D7 (S)
IRST IRST
GND vss cas
I IRESET T
- WSS
(4) 3-SPI Interface (PSB="L",C86="H")
4 VDD
[ele: L T— .
Port2.0 = CS1B
sl
RW1097
Port 1.0 DB{SCLK)
Port 1.1 D7(sl)
IRST IRST
Cs6
GND f‘ VSS
I T
T RESE T
- VSS
(5) IIC Interface (PSB="L",C86="L")
fVDD
V'I|:C Slave address VLD
SAD,SA1
'[ - DO({SAD) PSB
=1 D1{SAT)
R R
o RW1097
=
Port 1 % D6(SDA)
Port2 D7(SCLK)
IRST IRST
C86 |—
GND f VSS
IRESET
l :
- VSS
114
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RW1097 Revision History

Version Date Description

0.0 2015/04/02 Preliminary

Add stander circuit for all duty

Add adjustment frame frequency value for all
duty.

Add write command/data execution time for
all duty

0.1 2017/01/06 |Update dynamic consumption current
Update instruction table

Add Chinese GB Simplified Character font
table

Update Initialization setup for all interface

11¢
RockWorks Technology Corp.
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Booster Circuit

Booster circuit configured as 7X

(o] cr c8 c Cl0 c1u
| I—— | I—— Il |1
1T 1T 1" 1T 1" 1T
CAP CAP CAP CAP CAP CAP
. o 4 N L d 2 o .
8 dl g O 3 S 3 a 8 3
CAP:2.2uF~4.7uF

It ispossibleto select the boosting level 2X to 7X by using " Set DC-DC Set-up"
instruction when external booster circuit is configured as 7X

Regulator/Follower Circuit

0 CL c2 3 4
cap caP cap [ cap [ cap
0 ‘L ‘L ‘L ‘L

CAP.2.2uF~4.7uF

The capacitors of booster circuit must beremoved when inductot typeregulator circuit isused.

Inductor Type Regulator Circuit

L1

INDUCTORTRON
c13

DIODE SCHOTTKY
DL

vour

Q1:2N7002K/BSS138

D1:1N5819

CAPACITOR LX
= EXD IMOSFET N

T

C12:1uF/25V~4.7TuF/25V

o C13:1uF/16V~10uF/16V
capacitor L 1:2.2uH~10uH (IDC=80mA~100mA)

comMs2
COM95
6 Linesx 12 Characters (Dot Sze: 16*16 =
n
COMO
‘COMST
8 e B
RW1097
e avey T =epE
RW1097_97 duty(fily* Titsit)
Com47 aa Foo coooFZzFaoozraoo %gﬁ
L . 22085058580808 8858 snnannand.it2hB0H43802830830800 80000 UNRARAug00, 333333805 SR EREERERAEEEESE0E ¢
....... Tl Ll el L] | [l o) [ [
R | 10 || I
B - ITO
wp e : 8 EEEE 87 Q:iai dd d4dd44 o
IRS="H": Internal resistors are selected a4 4 4 ada99d 9 FPC
CLS="H" Internal oscillator circuit is selected VSSand VSS2 must be connected together at FPC side
Interface Selection Duty Select Interface selection Pins it use3sel interface the A pin must be connect to VSS
PsB 86l Interface wz| nwa| nwo| Duty select Interface | CSIB C2 [ A0 | E(XRD) | RW(XWR) D7 D6 D5-DO
D2~D5 connect to D6
0 0 3I/IC 1 0 1 - Ic VDDNVSY VDD| Vvss| vDD VDD SCL SDA DO.D1 is Save addr
0 1 .4 SPI 1 0 0 - 3P csiB voD | o | VOP VDD s SCLK VDD
1 1 4bit 6800 0 1 1 4P csiB vDD | A0 VDD VDD E] SCLK VDD
- <-Now Setting 6 :
1 1 8hbit 6800 0 1 0 m 4bit 6800 cs1B vDD | A0 E RW ID0~D3 connect to VDD/V'SS,D4~D7 connect to MCU
0 Title
0 0 1 - 8hit6800| csiB vDD | A0 E RW D7 | D6 | D5~DO RockWorks
Sze’ Nurmber Revision
0 0 0 17 c RW1097 6 LinesX 12ch ‘ A
14 2016 of
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Booster Circuit

Booster circuit configured as 7X

Regulator/Follower Circuit

Inductor Type Regulator Circuit

L1

It ispossibleto select the boosting level 2X to 7X by using " Set DC-DC Set-up"
instruction when external booster circuit is configured as 7X

= . o o m o o - INbUCTORTRON Q1:2N7002K/BSS138
e e e S LN
Eésl B, cAP cAP cAP CcAP caP caP = 2 2 =3 =% CAPAC\T{ X D1 ;L . vour C12:1uF/25V~4.7uF/25V
o 2 ol 2 o b o e 2| o L C13:1uF/16V~10uF/16V
RS al o g 5 4 a8 d - = MOSFETN Sacor L 1:2.2uH~10uH (1 DC=80MA~100mA)
5 CAP:2.2uF~4.7uF 0 V1 |2 |v3 |v4

CAP.2.2uF~4.7uF

The capacitors of booster circuit must beremoved when inductot typeregulator circuit isused.

comMs2
COM79
5Linesx 12 Characters (Dot Size: 16*16 =
n
COMO
‘COMST
8 e B
RW1097
e avey T =apE
RW1097_81 duty(fily* Titsit)
Ee SHL=0 e
5 Ine Mo F¥OOFFOOQNQAFFALFEEAD m'\g%
L . $908005848ssn355a58.3025000¢138283082280 800 RERUNRYRauz08, 333353005 SR EREEEEREEEESHSE ¢
....... T T T T TTT T \ \ ] \ [
R | TP || IR
Uiy Ll U o
- . algla hE B gi Q:iai A Jd4dddd
IRS="H": Internal resistors are selected a4 4 4 ada99d 9 FPC
CLS="H" Internal oscillator circuit is selected VSSand VSS2 must be connected together at FPC side
Interface Selection Duty Select Interface selection Pins it use3sel interface the A pin must be connect to VSS
P8 cs6| Interface w2 nwe| nwo| Dty seect Interface | CSIB C2 [ A0 | E(XRD) | RW(XWR) D7 D6 D5-DO
D2~D5 connect to D6
0 0 3I/IC 1 0 1 - Ic VDDNVSY VDD| Vvss| vDD VDD SCL SDA DO.D1 is Save addr
0 1 b.4 SPI . 1 0 0 - 3P CcsiB voD | o | VOP VDD s SCLK VDD
1 1 4 !t 6800 [&—Now Setting 0 1 1 = 45PI csi8 vDD | A0 VDD VDD s SCLK VDD
1 1 8hbit 6800 0 1 0 m 4bit 6800 cs1B vDD | A0 E RW ID0~D3 connect to VDD/V'SS,D4~D7 connect to MCU
0 Title
0 0 1 - 8hit6800| csiB vDD | A0 E RW D7 | D6 | D5~DO RockWorks
Sze’ Nurmber Revision
0 0 0 17 c RW1097 5LinesX 12 ch ‘ A
Dae: 14 2016 Sheet _of
Fle ‘CiDocumentsand SetlingSAdinisralon ] Deas8yDesgnddb.
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Booster Circuit

Booster circuit configured as 7X

(o] cr c8 c Cl0 c1u
| I—— | I—— Il |1
1T 1T 1" 1T 1" 1T
RL C5 CAP CAP CAP CAP CAP CAP
RESL CAP
. o 4 N L d 2 o .
3 3 d 8 g S 8 g 8 g
5 CAP:2.2uF~4.7uF

It ispossibleto select the boosting level 2X to 7X by using " Set DC-DC Set-up"
instruction when external booster circuit is configured as 7X

Inductor Type Regulator Circuit

L1

Regulator/Follower Circuit

- INbUCTORTRON Q1:2N7002K/BSS138
D1:1N5819
DIODE SCHOTTKY

0 cL c2 c3 o CAPACITOR X BN . vour C12:1uF/25V~4.7uF/25V
caP cap cap [ cap | cap L4}

o qu C13: 1UF/16V~10UF/16V

= EXD IMOSFET N capactor  L1:2.2uH~10uH (IDC=80mA~100mA)

0 1 V2 V3 4

CAP.2.2uF~4.7uF

The capacitors of booster circuit must beremoved when inductot typeregulator circuit isused.

comMs2
COM63
4Linesx 12 Characters (Dot Size: 16*16 =
n
COMO
‘COMST
8 e B
e
e avey T =sf=
RW1097_65 duty(flsh )
0| o FE# FE# P
n SHL=0 1.
15 ne Mo F¥OOFFOOQNQAFFALFEEAD my\g%
L . oBZrerersrnas8EccssssssasassBeUSSBE05028R085 s snsnanst, 30o58008288880020 8805888 000YYYsn098. 038385505 EEsETEEatEE it T
g UREEREEETEEER oo erryyeers otz os o pBEolnsnannngs .ol olRl30005555000055000 88000 885000800300 58855555555 885558588 ¢
....... T T T T T I T T T T \ \ ] \ |
§ 1SISISISISISIS SIS S S BEEEEEEEEER 1 | 11 JJ\ L LLLLLL L\
- - ITO
oML . 7777:;7 7777?;77?&78 877779:707 %& 4349 Y 9 9 = -
IRS="H": Internal resistors are selected a4 4 4 ada99d 9 FPC
CLS="H" Internal oscillator circuit is selected VSSand VSS2 must be connected together at FPC side
Interface Selection Duty Select Interface selection PiNS |1 use 35! interface the AO pin must be connect to VSS
PsB Cs6| Interface w2 nw| nwol  Duty select Interface | CSIB C2 [ A0 [ E(XRD) | RW(XWR) D7 D6 D5~DO
D2~D5 connect to D6
0 0 11C ow Setting 1 0 1 - Inc VDD/VSS| vDD| VSS| VDD VDD SCL SDA DO.D1 is Save addr
0 1 3/4 SPI <N 1 0 0 - 3P csiB vop | yoq | VOD VDD s SCLK VDD
1 1 4bit 6800 0 1 1 - 4P CsiB VDD | A0 VDD VDD £l SCLK VDD
1 1 8hbit 6800 0 1 0 P 4bit6800| cs1B vDD | A0 E RW D0-D3 connect to VDD/V'SS,D4~D7 connect to MCU
0 Title
0 0 1 - 8bit6800| cs1B vDD | A0 E RW D7 | D6 | D5~DO RockWorks
Sze’ Nurmber Revision
0 0 0 17 c RW1097 3LinesX 12ch ‘ A
Dae: 14 2016 Sheet _of
Fle ‘CiDocumentsand SetlingSAdinisralon ] Deas8yDesgnddb.
1 2 6




Booster Circuit

Booster circuit configured as 7X

(o] cr c8 c Cl0 c1u
| I—— | I—— Il |1
1T 1T 1" 1T 1" 1T
RL C5 CAP CAP CAP CAP CAP CAP
RESL CAP
. o 4 N L d 2 o .
3 3 d 8 g S 8 g 8 g
5 CAP:2.2uF~4.7uF

It ispogsibleto select the boosting level 2X to 7X by using " Set DC-DC Set-up”

Inductor Type Regulator Circuit

L1

Regulator/Follower Circuit

0 CL c2 3 4
cap caP cap [ cap [ cap
0 ‘L ‘L ‘L ‘L

CAP.2.2uF~4.7uF

INDUCTORTRON

- Q1:2N7002K/BSS138

D1:1N5819
DIODE SCHOTTKY
CAPAC‘T{ Lx D1 N L vouT C12:1uF/25V~4.7uF/25V

o1 % Lm C13:1UF/16V~10uF/16V
apnamor L 1:2.2uH~10uH (IDC=80mA~100mA)

instruction when external booster circuit is configured as 7X

The capacitors of booster circuit must beremoved when inductot typeregulator circuit isused.

comMs2
COM47 com47
3Linesx 12 Characters (Dot Size: 16*16)
n
COMO COoM0
‘COMST
8 e B
........ RW109]
o T ==
RW1097_49 duty(k* %)
2 e SHL=0 -
Com47 aa Foo coooFZzFaoozraoo l %‘gﬁ
L . oo ryer-) SN | 111 L1117 F T LY TR I - | BT B ] L DU EEEEEEEEEEELS S $ S S0 £ 304434 S
g UREEREEETEEER oo erryyeers otz os o pBEolnsnannngs .ol olRl30005555000055000 88000 885000800300 58855555555 885558588 ¢
....... T T T T T I T T T T ] \ .
§ R B RIRTER I BRI 'SS°S°§SSS§\ 11 JJ\ L LLLLLL L\
o o T ITO
D T 757 o ‘g—(? Di D Y 5 o o
S~ . J 7 R = I 5 dd 444444 4o
IRS="H": Internal resistors are selected a4 4 4 ada99d 9 FPC
CLS="H" Internal oscillator circuit is selected VSSand VSS2 must be connected together at FPC side
Interface Selection Duty Select Interface selection PiNS |1 use 35! interface the AO pin must be connect to VSS
PsB Cs6| Interface w2 nw| nwol  Duty select Interface | CSIB C2 [ A0 [ E(XRD) | RW(XWR) D7 D6 D5~DO
D2~D5 connect to D6
0 0 11C ow Setting 1 0 1 - Inc VDD/VSS| vDD| VSS| VDD VDD SCL SDA DO.D1 is Save addr
0 1 3/4 SPI <N 1 0 0 - 3P csiB vop | yoq | VOD VDD s SCLK VDD
1 1 4bit 6800 0 1 1 - 4P CsiB VDD | A0 VDD VDD £l SCLK VDD
1 1 8hbit 6800 0 1 0 P 4bit6800| cs1B vDD | A0 E RW D0-D3 connect to VDD/V'SS,D4~D7 connect to MCU
0 Title
0 0 1 - 8bit6800| cs1B vDD | A0 E RW D7 | D6 | D5~DO RockWorks
Sze’ Nurmber Revision
0 0 0 17 c RW1097 3LinesX 12ch ‘ A
Dae: 14 2016 Sheet _of
Fle ‘CiDocumentsand SetlingSAdinisralon ] Deas8yDesgnddb.
1 2
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Booster Circuit

Booster circuit configured as 7X

(o] cr c8 c Cl0 c1u
| I—— | I—— Il |1
1T 1T 1" 1T 1" 1T
RL C5 CAP CAP CAP CAP CAP CAP
RESL CAP
. o 4 N L d 2 o .
3 3 d 8 g S 8 g 8 g
5 CAP:2.2uF~4.7uF

It ispogsibleto select the boosting level 2X to 7X by using " Set DC-DC Set-up”

Inductor Type Regulator Circuit

L1

Regulator/Follower Circuit

0 CL c2 3 4
cap caP cap [ cap [ cap
0 ‘L ‘L ‘L ‘L

CAP.2.2uF~4.7uF

INDUCTORTRON

- Q1:2N7002K/BSS138

D1:1N5819
DIODE SCHOTTKY
CAPAC‘T{ Lx D1 N L vouT C12:1uF/25V~4.7uF/25V

o1 % Lm C13:1UF/16V~10uF/16V
apnamor L 1:2.2uH~10uH (IDC=80mA~100mA)

instruction when external booster circuit is configured as 7X

The capacitors of booster circuit must beremoved when inductot typeregulator circuit isused.

comMs2
COM47 com47
3Linesx 12 Characters (Dot Size: 16*16)
n
COMO COoM0
‘COMST
8 e B
........ RW109]
o T ==
RW1097_49 duty(k* %)
2 e SHL=0 -
Com47 aa Foo coooFZzFaoozraoo l %‘gﬁ
L . oo ryer-) SN | 111 L1117 F T LY TR I - | BT B ] L DU EEEEEEEEEEELS S $ S S0 £ 304434 S
g UREEREEETEEER oo erryyeers otz os o pBEolnsnannngs .ol olRl30005555000055000 88000 885000800300 58855555555 885558588 ¢
....... T T T T T I T T T T ] \ .
§ R B RIRTER I BRI 'SS°S°§SSS§\ 11 JJ\ L LLLLLL L\
o o T ITO
D T 757 o ‘g—(? Di D Y 5 o o
S~ . J 7 R = I 5 dd 444444 4o
IRS="H": Internal resistors are selected a4 4 4 ada99d 9 FPC
CLS="H" Internal oscillator circuit is selected VSSand VSS2 must be connected together at FPC side
Interface Selection Duty Select Interface selection PiNS |1 use 35! interface the AO pin must be connect to VSS
PsB Cs6| Interface w2 nw| nwol  Duty select Interface | CSIB C2 [ A0 [ E(XRD) | RW(XWR) D7 D6 D5~DO
D2~D5 connect to D6
0 0 11C ow Setting 1 0 1 - Inc VDD/VSS| vDD| VSS| VDD VDD SCL SDA DO.D1 is Save addr
0 1 3/4 SPI <N 1 0 0 - 3P csiB vop | yoq | VOD VDD s SCLK VDD
1 1 4bit 6800 0 1 1 - 4P CsiB VDD | A0 VDD VDD £l SCLK VDD
1 1 8hbit 6800 0 1 0 P 4bit6800| cs1B vDD | A0 E RW D0-D3 connect to VDD/V'SS,D4~D7 connect to MCU
0 Title
0 0 1 - 8bit6800| cs1B vDD | A0 E RW D7 | D6 | D5~DO RockWorks
Sze’ Nurmber Revision
0 0 0 17 c RW1097 3LinesX 12ch ‘ A
Dae: 14 2016 Sheet _of
Fle ‘CiDocumentsand SetlingSAdinisralon ] Deas8yDesgnddb.
1 2

3 4 ‘ 5 6




Booster Circuit Regulator/Follower Circuit

Booster circuit configured as 7X

6 o =] 9 ci0 ci1
e e e
RL cs CcAP CcAP cAP CcAP cAP cAP o) c1 2 3 )
RESL | CAP CAP CAP CAP CAP CAP
o 2| a| 2 ol o o 2| qof Z
3 di a o ¥ 3 9§ d g i
5 CAP:2.2uF~4.7uF 0 1 |v2 |v3 |4

It ispossibleto select the boosting level 2X to 7X by using " Set DC-DC Set-up"
instruction when external booster circuit is configured as 7X

CAP.2.2uF~4.7uF

Inductor Type Regulator Circuit

L1

- INbUCTORTRON Q1:2N7002K/BSS138
D1:1N5819
DIODE SCHOTTKY
D1 }1[‘ vouT C12:1uF/25V~4.7uF/25V

qu C13:1uF/16V~10uF/16V
capacitor L 1:2.2uH~10uH (IDC=80mA~100mA)

CAPACITOR LX
Q1
= EXD IMOSFET N

The capacitors of booster circuit must beremoved when inductot typeregulator circuit isused.

comMs2
COM31 COM31
2Linesx 12 Characters (Dot Size: 16*16)
n
COMO COoM0
COMST
8 e B
........ RW109]
o T ==
RW1097 33 duty (it Ttdl)
6 | oo FE[:l FE[:l o
—— NC NC p——
145 Ine SHL_O coFrroorronoarroonrron l my\g%
L . oo ryer-) SN | 111 L1117 F T LY TR I - | BT B ] L DU EEEEEEEEEEELS S $ S S0 £ 304434 S
g 9P EEEEETEEEE e rynoeys088oz820380pB80d8nsnannagCuLEleloNRl3e850855088500000 08 ddeelaERox88508880555553585555880588052 2
....... [l el ol el delolel ] Lol el Lol d ol | [ [ [ [
E EEECEEEREER | | il | | \
FERE il | UUUYaL U
LU UL U jeees4 e Ut
peetslal ITO
I e—— -\ - - _ 1| _lICSaveaddressseyngpin____ ¢ AL | I - -
| i 3
e q E 43 ) 5 [= R of A o o] 4 o of
IRS="H": Internal resistors are selected w6 E g 44 4 44 4344944 A FPC
CLS="H" Internal oscillator circuit is selected VSSand VSS2 must be connected together at FPC side
Interface Selection Duty Select Interface selection PiNS |1 use 35! interface the AO pin must be connect to VSS
PSB_ C86| Interface nwz| nwi| nwo|  Duty Select IEiEe || Gald || G| AU ||Epdry) || RSNy || B 2 B SA1  SAQ Slave address
q D2~D5 connect to D6
0 0 11C <-Now Setting 1 1ol 1 - IC | vbDNVSS VvDD| VSS| VDD VDD SCL | SPA | 501 is Save addr 0 0 0x78
0 1 3/4 SP| 110l o o1 3Pl csiB vob [ yss | VPP VDD S SCLK VDD 0 1 Ox7a
1 1 4bit 6800 ol 11 1 = 45P) csiB VDD | A0 VDD VDD S SCLK VDD 1 0 Ox7c
1 1 8hbit 6800 0 1 0 e 41it6800[ csiB vDD | A0 E RW D0-~D3 connect to VDD/V'SS,D4~D7 connect to MCU 1 1 Ox7e
0 Title
0 0 1 = 8hit6800| csiB vDD | A0 E RW D7 | D6 | D5~DO RockWorks
Sze’ Nurmber Revision
0 0 0 17 c RW1097 2LinesX 12ch ‘ A
Dae: 14 2016 Sheet _of
Fle ‘CiDocumentsand SetlingSAdinisralon ] Deas8yDesgnddb.
1 2 3

4 ‘ 5 6




Booster Circuit Regulator/Follower Circuit

Booster circuit configured as 7X

6 o =] 9 ci0 ci1
e e e
RL cs CcAP CcAP cAP CcAP cAP cAP o) c1 2 3 )
RESL | CAP CAP CAP CAP CAP CAP
o 2| a| 2 ol o o 2| qof Z
3 di a o ¥ 3 9§ d g i
5 CAP:2.2uF~4.7uF 0 1 |v2 |v3 |4

It ispossibleto select the boosting level 2X to 7X by using " Set DC-DC Set-up"
instruction when external booster circuit is configured as 7X

CAP.2.2uF~4.7uF

Inductor Type Regulator Circuit

L1

- INbUCTORTRON Q1:2N7002K/BSS138
D1:1N5819
DIODE SCHOTTKY
D1 }1[‘ vouT C12:1uF/25V~4.7uF/25V

qu C13:1uF/16V~10uF/16V
capacitor L 1:2.2uH~10uH (IDC=80mA~100mA)

CAPACITOR LX
Q1
= EXD IMOSFET N

The capacitors of booster circuit must beremoved when inductot typeregulator circuit isused.

comMs2
COM15 COM15
1Linesx 12 Characters (Dot Size: 16*16)
n
COMO COoM0
‘COMST
8 e B
........ RW109]
o T ==
RW1097 17 d At P
P - 097_ Uty(FEI[:lI I fEFEI[:lI) o}
L . oo ryer-) SN | 111 L1117 F T LY TR I - | BT B ] L DU EEEEEEEEEEELS S $ S S0 £ 304434 S
g QP EEEFEETETEE Eeesssonnyrpo3SEl02820280008800 8 sarna0,202000083885885555595850884 844 488555+38338338555855585555650058052 2
....... [l el ol el delolel ] Lol delal <loled dolal ol [ | | [
3 EEECREE REER LR \ i | | \
BBk i | UYLy L
L ULl U gege4 i ujpuy
AR ! ITO
I e—— -\ - - _ 1| _lICSaveaddressseyngpin____ o b @000 - N
N [ 3
e q E 43 ) 5 [= R of A o o] 4 o of
IRS="H": Internal resistors are selected oo ¢ e 44 - 44 444934 4 FPC
CLS="H" Internal oscillator circuit is selected VSSand VSS2 must be connected together at FPC side
Interface Selection Duty Select Interface selection PiNS |1 use 35! interface the AO pin must be connect to VSS
PSB_ C86| Interface nwz| nwi| nwo|  Duty Select IEiEe || Gald || G| AU ||Epdry) || RSNy || B 2 B SA1  SAQ Slave address
q D2~D5 connect to D6
0 0 11C éNow Setting 1 0 1 - Inc VDD/NVSS| vDD| Vvss| vDD VDD SCL SDA DO,D1 is Save addr 0 0 0x78
0 1 3/4 SP| 110l o o1 3Pl csiB vob [ yss | VPP VDD S SCLK VDD 0 1 Ox7a
1 1 4bit 6800 ol 11 1 = 45P) csiB VDD | A0 VDD VDD S SCLK VDD 1 0 Ox7c
1 1 8hbit 6800 0 1 0 e 41it6800[ csiB vDD | A0 E RW D0-~D3 connect to VDD/V'SS,D4~D7 connect to MCU 1 1 Ox7e
0 Title
0 0 1 = 8bit6800| cs1B vDD | A0 E RW D7 | D6 | D5~DO RockWorks
Sze’ Nurmber Revision
0ojJo| o 17 ¢ |RW1097 1LinesX 12 ch ‘ A
Dae: 14 2016 Sheet _of
File CiDocument sand SelingSAGMNISraion i DPasfiByDesgnadb
1 2 3
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