Preliminary jyges

16-CHARACTER 6-LINE LCD
DRIVER with JAPANESE KANJI ROM

B GENERAL DESCRIPTION B PACKAGE OUTLINE

The NJU6645 is a 16-character 6-line (16x16dots size
Japanese Kanji) or 96 x 256 dots LCD driver with

Japanese Kanji ROM.

It contains 8-bit parallel or serial interface, instruction

decoder, character generator ROM/RAM, common and
segment drivers, bleeder resistor and voltage booster.

The NJU6645 supports the character font of JIS level-1 NJU6645C]

and level-2, non-kanji and half-size character and symbol.
It is suitable for the low operation voltage and low power
applications by low operating voltage 2.4 to 3.6V.

B FEATURES

®  ]6-character 6-line Kanji Character Display or 96 x 256 dots Graphic Display LCD controller driver

® [CD Driver Output : 96-common x 256-segment + 2-icon com

®  8-bit Parallel Interface

®  Serial Interface

® Display Data RAM 1,536 bits at Full-size 96 Characters

®  Character Generator ROM JIS Level-1 Kanji 16 x 16 dots 2,965 fonts
:JIS Level-2 Kanji 16 x 16 dots 3,388 fonts
:JIS Non-Kanji 16 x 16 dots 524 fonts
:Half Size Display 16 x 16 dots 256 fonts

®  Character Generator RAM 24,576 bits 16 x 16 dots 96 fonts

® [con Display RAM 512 bits Maximum 512 icons

® Duty Ratio 1/18, 1/34, 1/50, 1/66, 1/82, 1/98 (Programmable)

® Bias Ratio 1/4 ~ 1/11 (Programmable)

® Common and Segment driver Location order Select Function (Programmable)

® Common Wiring Select Function

®  Useful Instruction Set RE Flag Set, Status Read, Display Clear, Cursor Home, Display Control,
Stand-by, Cursor Control, Display / Entry Mode, Scroll Start Line,
Scroll Start Row, Display Start Line, Display Duty Ratio, N-line inversion,
Driver Output Control, Oscillation Control, Discharge, Boost Level,
Bias Ratio, Electrical Volume, Power Control, RAM Address Set,
Address Shift, RAM Data Writing / Reading

®  Built-in Voltage Boost 2 to 6-time

®  Built-in Electrical Volume 128-step

®  Oscillation Circuit External Resistor Required

®  Built-in Bleeder Resistor

®  Operating Voltage +2.4t0 3.6V

® [CD Driving Voltage +4.5t0 17.0V

®  Operation Temperature Range -40 to +85°C

® (C-MOS Technology (P-sub )

®  Package Outline Bump Chip
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B PAD ALIGNMENT

Chip Size

Chip Thickness
Bump Size
Bump Material
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Alignment Mark

- Type A
Center Coordinates : ALI Al (X,Y) = (-6682, -1447)
g tALI A2 (X,Y) = (6682, -1447)
=
o~
70um
- Type B
Center Coordinates : ALI Bl (X,Y) = (6710, 1427)
:ALI B2 (X,Y)=(-6710, 1427)
g
=4
S
70um
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B PAD COORDINATES 1

Chip Size 14.16mm x 3.16mm (Chip Center X=0um, Y=0um)

PAD No. [ PAD name X=um Y= um PAD No. | PAD name X=um Y= um
1 DUMMY1 -6475 -1412.5 51 DUMMY27 -3975 -1412.5
2 DUMMY?2 -6425 -1412.5 52 D3 -3925 -1412.5
3 DUMMY3 -6375 -1412.5 53 D3 -3875 -1412.5
4 TESTOUT -6325 -1412.5 54 DUMMY?28 -3825 -1412.5
5 DUMMY4 -6275 -1412.5 55 DUMMY29 -3775 -1412.5
6 DUMMY5 -6225 -1412.5 56 D4 -3725 -1412.5
7 SEL68 -6175 -1412.5 57 D4 -3675 -1412.5
8 DUMMY6 -6125 -1412.5 58 DUMMY30 -3625 -1412.5
9 VPUP -6075 -1412.5 59 DUMMY31 -3575 -1412.5
10 DUMMY7 -6025 -1412.5 60 D5 -3525 -1412.5
11 PS -5975 -1412.5 61 D5 -3475 -1412.5
12 DUMMY8 -5925 -1412.5 62 DUMMY32 -3425 -1412.5
13 VPUP -5875 -1412.5 63 DUMMY33 -3375 -1412.5
14 DUMMY9 -5825 -1412.5 64 D6/SCL -3325 -1412.5
15 CSEL -5775 -1412.5 65 D6/SCL -3275 -1412.5
16 DUMMY 10 -5725 -1412.5 66 DUMMY 34 -3225 -1412.5
17 DUMMY11 -5675 -1412.5 67 DUMMY35 -3175 -1412.5
18 RSTb -5625 -1412.5 68 D7/SDA -3125 -1412.5
19 RSTb -5575 -1412.5 69 D7/SDA -3075 -1412.5
20 DUMMY 12 -5525 -1412.5 70 DUMMY36 -3025 -1412.5
21 DUMMY 13 -5475 -1412.5 71 0SC2 -2975 -1412.5
22 CSb -5425 -1412.5 72 0SC2 -2925 -1412.5
23 CSb -5375 -1412.5 73 DUMMY37 -2875 -1412.5
24 DUMMY 14 -5325 -1412.5 74 VDD -2825 -1412.5
25 DUMMY15 -5275 -1412.5 75 VDD -2775 -1412.5
26 RS -5225 -1412.5 76 VDD -2725 -1412.5
27 RS -5175 -1412.5 77 VDD -2675 -1412.5
28 DUMMY 16 -5125 -1412.5 78 VDD -2625 -1412.5
29 VPDN -5075 -1412.5 79 VDD -2575 -1412.5
30 DUMMY17 -5025 -1412.5 80 DUMMY38 -2525 -1412.5
31 WRb/RW -4975 -1412.5 81 0OSCl1 -2475 -1412.5
32 WRb/RW -4925 -1412.5 82 0OSCl1 -2425 -1412.5
33 DUMMY 18 -4875 -1412.5 83 DUMMY39 -2375 -1412.5
34 DUMMY 19 -4825 -1412.5 84 VSS -2325 -1412.5
35 RDb/E -4775 -1412.5 85 VSS -2275 -1412.5
36 RDb/E -4725 -1412.5 86 VSS -2225 -1412.5
37 DUMMY20 -4675 -1412.5 87 VSS -2175 -1412.5
38 VPUP -4625 -1412.5 88 VSS -2125 -1412.5
39 DUMMY?21 -4575 -1412.5 89 VSS -2075 -1412.5
40 DO -4525 -1412.5 90 DUMMY40 -2025 -1412.5
41 DO -4475 -1412.5 91 DUMMY41 -1975 -1412.5
42 DUMMY?22 -4425 -1412.5 92 VLCD -1925 -1412.5
43 DUMMY?23 -4375 -1412.5 93 VLCD -1875 -1412.5
44 D1 -4325 -1412.5 94 VLCD -1825 -1412.5
45 D1 -4275 -1412.5 95 VLCD -1775 -1412.5
46 DUMMY24 -4225 -1412.5 96 VLCD -1725 -1412.5
47 DUMMY?25 -4175 -1412.5 97 VLCD -1675 -1412.5
48 D2 -4125 -1412.5 98 DUMMY42 -1625 -1412.5
49 D2 -4075 -1412.5 99 DUMMY43 -1575 -1412.5
50 DUMMY26 -4025 -1412.5 100 V1 -1525 -1412.5
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B PAD COORDINATES 2

Chip Size 14.16mm x 3.16mm (Chip Center X=0um, Y=0um)
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PAD No. [ PAD name X=um Y= um PAD No. | PAD name X=um Y= um
101 \2! -1475 -1412.5 151 VSS 1025 -1412.5
102 \2! -1425 -1412.5 152 VSS 1075 -1412.5
103 \2! -1375 -1412.5 153 DUMMY 58 1125 -1412.5
104 V1 -1325 -1412.5 154 DUMMY 59 1175 -1412.5
105 DUMMY44 -1275 -1412.5 155 VOUT 1225 -1412.5
106 DUMMY45 -1225 -1412.5 156 VOUT 1275 -1412.5
107 V2 -1175 -1412.5 157 VOUT 1325 -1412.5
108 V2 -1125 -1412.5 158 VOUT 1375 -1412.5
109 V2 -1075 -1412.5 159 VOUT 1425 -1412.5
110 V2 -1025 -1412.5 160 VOUT 1475 -1412.5
111 V2 -975 -1412.5 161 DUMMY 103 1525 -1412.5
112 DUMMY46 -925 -1412.5 162 DUMMY 104 1575 -1412.5
113 DUMMY47 -875 -1412.5 163 VDCOUT 1625 -1412.5
114 V3 -825 -1412.5 164 VDCOUT 1675 -1412.5
115 V3 -775 -1412.5 165 VDCOUT 1725 -1412.5
116 V3 -725 -1412.5 166 VDCOUT 1775 -1412.5
117 V3 -675 -1412.5 167 VDCOUT 1825 -1412.5
118 V3 -625 -1412.5 168 VDCOUT 1875 -1412.5
119 DUMMY48 -575 -1412.5 169 VDCOUT 1925 -1412.5
120 DUMMY49 -525 -1412.5 170 DUMMY60 1975 -1412.5
121 V4 -475 -1412.5 171 DUMMY61 2025 -1412.5
122 V4 -425 -1412.5 172 VEE 2075 -1412.5
123 V4 -375 -1412.5 173 VEE 2125 -1412.5
124 V4 -325 -1412.5 174 VEE 2175 -1412.5
125 V4 -275 -1412.5 175 VEE 2225 -1412.5
126 DUMMY 50 -225 -1412.5 176 VEE 2275 -1412.5
127 DUMMYS51 -175 -1412.5 177 VEE 2325 -1412.5
128 VREG -125 -1412.5 178 DUMMY62 2375 -1412.5
129 VREG -75 -1412.5 179 DUMMY63 2425 -1412.5
130 VREG -25 -1412.5 180 Cl+ 2475 -1412.5
131 VREG 25 -1412.5 181 Cl+ 2525 -1412.5
132 VREG 75 -1412.5 182 Cl+ 2575 -1412.5
133 DUMMY52 125 -1412.5 183 Cl+ 2625 -1412.5
134 DUMMYS53 175 -1412.5 184 Cl+ 2675 -1412.5
135 VREF 225 -1412.5 185 Cl+ 2725 -1412.5
136 VREF 275 -1412.5 186 DUMMY 64 2775 -1412.5
137 VREF 325 -1412.5 187 DUMMY 65 2825 -1412.5
138 VREF 375 -1412.5 188 Cl- 2875 -1412.5
139 DUMMY 54 425 -1412.5 189 Cl- 2925 -1412.5
140 DUMMY55 475 -1412.5 190 Cl- 2975 -1412.5
141 VBA 525 -1412.5 191 Cl- 3025 -1412.5
142 VBA 575 -1412.5 192 Cl- 3075 -1412.5
143 VBA 625 -1412.5 193 Cl- 3125 -1412.5
144 VBA 675 -1412.5 194 DUMMY 66 3175 -1412.5
145 DUMMY 56 725 -1412.5 195 DUMMY67 3225 -1412.5
146 DUMMYS57 775 -1412.5 196 C2+ 3275 -1412.5
147 VSS 825 -1412.5 197 C2+ 3325 -1412.5
148 VSS 875 -1412.5 198 C2+ 3375 -1412.5
149 VSS 925 -1412.5 199 C2+ 3425 -1412.5
150 VSS 975 -1412.5 200 C2+ 3475 -1412.5
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B PAD COORDINATES 3

Chip Size 14.16mm x 3.16mm (Chip Center X=0um, Y=0um)

PAD No. [ PAD name X=um Y= um PAD No. | PAD name X=um Y= um
201 C2+ 3525 -1412.5 251 DUMMY&81 6025 -1412.5
202 DUMMY 68 3575 -1412.5 252 C5- 6075 -1412.5
203 DUMMY 69 3625 -1412.5 253 C5- 6125 -1412.5
204 C2- 3675 -1412.5 254 C5- 6175 -1412.5
205 C2- 3725 -1412.5 255 C5- 6225 -1412.5
206 C2- 3775 -1412.5 256 C5- 6275 -1412.5
207 C2- 3825 -1412.5 257 C5- 6325 -1412.5
208 C2- 3875 -1412.5 258 DUMMY &2 6375 -1412.5
209 C2- 3925 -1412.5 259 DUMMY &3 6425 -1412.5
210 DUMMY70 3975 -1412.5 260 DUMMY 84 6475 -1412.5
211 DUMMY71 4025 -1412.5 261 DUMMY85 6918.5 -1352
212 C3+ 4075 -1412.5 262 DUMMY 86 6918.5 -1302
213 C3+ 4125 -1412.5 263 DUMMY87 6918.5 -1252
214 C3+ 4175 -1412.5 264 COM48 6918.5 -1202
215 C3+ 4225 -1412.5 265 COM49 6918.5 -1152
216 C3+ 4275 -1412.5 266 COMS50 6918.5 -1102
217 C3+ 4325 -1412.5 267 COMS51 6918.5 -1052
218 DUMMY72 4375 -1412.5 268 COMS2 6918.5 -1002
219 DUMMY73 4425 -1412.5 269 COMS53 6918.5 -952
220 C3- 4475 -1412.5 270 COMS54 6918.5 -902
221 C3- 4525 -1412.5 271 COMS5 6918.5 -852
222 C3- 4575 -1412.5 272 COMS56 6918.5 -802
223 C3- 4625 -1412.5 273 COMS57 6918.5 -752
224 C3- 4675 -1412.5 274 COMS8 6918.5 -702
225 C3- 4725 -1412.5 275 COMS59 6918.5 -652
226 DUMMY 74 4775 -1412.5 276 COM60 6918.5 -602
227 DUMMY75 4825 -1412.5 277 COM61 6918.5 -552
228 C4+ 4875 -1412.5 278 COM62 6918.5 -502
229 C4+ 4925 -1412.5 279 COM63 6918.5 -452
230 C4+ 4975 -1412.5 280 COM64 6918.5 -402
231 C4+ 5025 -1412.5 281 COMG65 6918.5 -352
232 C4+ 5075 -1412.5 282 COMO66 6918.5 -302
233 C4+ 5125 -1412.5 283 COM67 6918.5 -252
234 DUMMY76 5175 -1412.5 284 COM68 6918.5 -202
235 DUMMY77 5225 -1412.5 285 COMG69 6918.5 -152
236 C4- 5275 -1412.5 286 COM70 6918.5 -102
237 C4- 5325 -1412.5 287 COM71 6918.5 -52
238 C4- 5375 -1412.5 288 COM72 6918.5 -2
239 C4- 5425 -1412.5 289 COM73 6918.5 48
240 C4- 5475 -1412.5 290 COM74 6918.5 98
241 C4- 5525 -1412.5 291 COM75 6918.5 148
242 DUMMY78 5575 -1412.5 292 COM76 6918.5 198
243 DUMMY79 5625 -1412.5 293 COM77 6918.5 248
244 C5+ 5675 -1412.5 294 COM78 6918.5 298
245 C5+ 5725 -1412.5 295 COM79 6918.5 348
246 C5+ 5775 -1412.5 296 COMS80 6918.5 398
247 C5+ 5825 -1412.5 297 COMS1 6918.5 448
248 C5+ 5875 -1412.5 298 COMS2 6918.5 498
249 C5+ 5925 -1412.5 299 COMS&3 6918.5 548
250 DUMMY 80 5975 -1412.5 300 COM&4 6918.5 598
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B PAD COORDINATES 4

Chip Size 14.16mm x 3.16mm (Chip Center X=0um, Y=0um)
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PAD No. [ PAD name X=um Y= um PAD No. | PAD name X=um Y= um
301 COMS&5 6918.5 648 351 SEG223 4775 1412.5
302 COMS86 6918.5 698 352 SEG222 4725 1412.5
303 COM&7 6918.5 748 353 SEG221 4675 1412.5
304 COMS&S 6918.5 798 354 SEG220 4625 1412.5
305 COMS89 6918.5 848 355 SEG219 4575 1412.5
306 COM90 6918.5 898 356 SEG218 4525 1412.5
307 COM9I1 6918.5 948 357 SEG217 4475 1412.5
308 COM92 6918.5 998 358 SEG216 4425 1412.5
309 COM93 6918.5 1048 359 SEG215 4375 1412.5
310 COM94 6918.5 1098 360 SEG214 4325 1412.5
311 COM95 6918.5 1148 361 SEG213 4275 1412.5
312 COMMK1 6918.5 1198 362 SEG212 4225 1412.5
313 DUMMY 88 6918.5 1248 363 SEG211 4175 1412.5
314 DUMMY 89 6918.5 1298 364 SEG210 4125 1412.5
315 DUMMY90 6918.5 1348 365 SEG209 4075 1412.5
316 DUMMY91 6525 1412.5 366 SEG208 4025 1412.5
317 DUMMY92 6475 1412.5 367 SEG207 3975 1412.5
318 DUMMY93 6425 1412.5 368 SEG206 3925 1412.5
319 SEG255 6375 1412.5 369 SEG205 3875 1412.5
320 SEG254 6325 1412.5 370 SEG204 3825 1412.5
321 SEG253 6275 1412.5 371 SEG203 3775 1412.5
322 SEG252 6225 1412.5 372 SEG202 3725 1412.5
323 SEG251 6175 1412.5 373 SEG201 3675 1412.5
324 SEG250 6125 1412.5 374 SEG200 3625 1412.5
325 SEG249 6075 1412.5 375 SEG199 3575 1412.5
326 SEG248 6025 1412.5 376 SEG198 3525 1412.5
327 SEG247 5975 1412.5 377 SEG197 3475 1412.5
328 SEG246 5925 1412.5 378 SEG196 3425 1412.5
329 SEG245 5875 1412.5 379 SEG195 3375 1412.5
330 SEG244 5825 1412.5 380 SEG194 3325 1412.5
331 SEG243 5775 1412.5 381 SEG193 3275 1412.5
332 SEG242 5725 1412.5 382 SEG192 3225 1412.5
333 SEG241 5675 1412.5 383 SEG191 3175 1412.5
334 SEG240 5625 1412.5 384 SEG190 3125 1412.5
335 SEG239 5575 1412.5 385 SEG189 3075 1412.5
336 SEG238 5525 1412.5 386 SEG188 3025 1412.5
337 SEG237 5475 1412.5 387 SEG187 2975 1412.5
338 SEG236 5425 1412.5 388 SEG186 2925 1412.5
339 SEG235 5375 1412.5 389 SEG185 2875 1412.5
340 SEG234 5325 1412.5 390 SEG184 2825 1412.5
341 SEG233 5275 1412.5 391 SEG183 2775 1412.5
342 SEG232 5225 1412.5 392 SEG182 2725 1412.5
343 SEG231 5175 1412.5 393 SEG181 2675 1412.5
344 SEG230 5125 1412.5 394 SEG180 2625 1412.5
345 SEG229 5075 1412.5 395 SEG179 2575 1412.5
346 SEG228 5025 1412.5 396 SEG178 2525 1412.5
347 SEG227 4975 1412.5 397 SEG177 2475 1412.5
348 SEG226 4925 1412.5 398 SEG176 2425 1412.5
349 SEG225 4875 1412.5 399 SEG175 2375 1412.5
350 SEG224 4825 1412.5 400 SEG174 2325 1412.5
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Chip Size 14.16mm x 3.16mm (Chip Center X=0um, Y=0um)

PAD No. [ PAD name X=um Y= um PAD No. | PAD name X=um Y= um
401 SEG173 2275 1412.5 451 SEG123 -225 1412.5
402 SEG172 2225 1412.5 452 SEG122 -275 1412.5
403 SEG171 2175 1412.5 453 SEG121 -325 1412.5
404 SEG170 2125 1412.5 454 SEG120 -375 1412.5
405 SEG169 2075 1412.5 455 SEG119 -425 1412.5
406 SEG168 2025 1412.5 456 SEG118 -475 1412.5
407 SEG167 1975 1412.5 457 SEGI117 -525 1412.5
408 SEG166 1925 1412.5 458 SEGI116 -575 1412.5
409 SEG165 1875 1412.5 459 SEG115 -625 1412.5
410 SEG164 1825 1412.5 460 SEG114 -675 1412.5
411 SEG163 1775 1412.5 461 SEGI113 -725 1412.5
412 SEG162 1725 1412.5 462 SEG112 -775 1412.5
413 SEG161 1675 1412.5 463 SEG111 -825 1412.5
414 SEG160 1625 1412.5 464 SEG110 -875 1412.5
415 SEG159 1575 1412.5 465 SEG109 -925 1412.5
416 SEG158 1525 1412.5 466 SEG108 -975 1412.5
417 SEG157 1475 1412.5 467 SEG107 -1025 1412.5
418 SEG156 1425 1412.5 468 SEG106 -1075 1412.5
419 SEG155 1375 1412.5 469 SEG105 -1125 1412.5
420 SEG154 1325 1412.5 470 SEG104 -1175 1412.5
421 SEGI153 1275 1412.5 471 SEG103 -1225 1412.5
422 SEG152 1225 1412.5 472 SEG102 -1275 1412.5
423 SEG151 1175 1412.5 473 SEG101 -1325 1412.5
424 SEG150 1125 1412.5 474 SEG100 -1375 1412.5
425 SEG149 1075 1412.5 475 SEG99 -1425 1412.5
426 SEG148 1025 1412.5 476 SEG98 -1475 1412.5
427 SEG147 975 1412.5 477 SEG97 -1525 1412.5
428 SEG146 925 1412.5 478 SEG96 -1575 1412.5
429 SEG145 875 1412.5 479 SEG95 -1625 1412.5
430 SEG144 825 1412.5 480 SEGY%4 -1675 1412.5
431 SEG143 775 1412.5 481 SEG93 -1725 1412.5
432 SEG142 725 1412.5 482 SEG92 -1775 1412.5
433 SEG141 675 1412.5 483 SEG91 -1825 1412.5
434 SEG140 625 1412.5 484 SEG90 -1875 1412.5
435 SEG139 575 1412.5 485 SEG89 -1925 1412.5
436 SEG138 525 1412.5 486 SEGS88 -1975 1412.5
437 SEG137 475 1412.5 487 SEG87 -2025 1412.5
438 SEG136 425 1412.5 488 SEG86 -2075 1412.5
439 SEG135 375 1412.5 489 SEGS5 -2125 1412.5
440 SEG134 325 1412.5 490 SEG84 -2175 1412.5
441 SEG133 275 1412.5 491 SEG83 -2225 1412.5
442 SEG132 225 1412.5 492 SEGS82 -2275 1412.5
443 SEG131 175 1412.5 493 SEGS81 -2325 1412.5
444 SEG130 125 1412.5 494 SEG80 -2375 1412.5
445 SEG129 75 1412.5 495 SEG79 -2425 1412.5
446 SEG128 25 1412.5 496 SEG78 -2475 1412.5
447 SEG127 -25 1412.5 497 SEG77 -2525 1412.5
448 SEG126 -75 1412.5 498 SEG76 -2575 1412.5
449 SEGI125 -125 1412.5 499 SEG75 -2625 1412.5
450 SEG124 -175 1412.5 500 SEG74 -2675 1412.5
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Chip Size 14.16mm x 3.16mm (Chip Center X=0um, Y=0um)
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PAD No. [ PAD name X=um Y= um PAD No. | PAD name X=um Y= um
501 SEG73 -2725 1412.5 551 SEG23 -5225 1412.5
502 SEG72 -2775 1412.5 552 SEG22 -5275 1412.5
503 SEG71 -2825 1412.5 553 SEG21 -5325 1412.5
504 SEG70 -2875 1412.5 554 SEG20 -5375 1412.5
505 SEG69 -2925 1412.5 555 SEG19 -5425 1412.5
506 SEG68 -2975 1412.5 556 SEG18 -5475 1412.5
507 SEG67 -3025 1412.5 557 SEG17 -5525 1412.5
508 SEG66 -3075 1412.5 558 SEG16 -5575 1412.5
509 SEG65 -3125 1412.5 559 SEG15 -5625 1412.5
510 SEG64 -3175 1412.5 560 SEG14 -5675 1412.5
511 SEG63 -3225 1412.5 561 SEG13 -5725 1412.5
512 SEG62 -3275 1412.5 562 SEG12 -5775 1412.5
513 SEG61 -3325 1412.5 563 SEG11 -5825 1412.5
514 SEG60 -3375 1412.5 564 SEG10 -5875 1412.5
515 SEG59 -3425 1412.5 565 SEG9 -5925 1412.5
516 SEGS58 -3475 1412.5 566 SEG8 -5975 1412.5
517 SEGS7 -3525 1412.5 567 SEG7 -6025 1412.5
518 SEGS56 -3575 1412.5 568 SEG6 -6075 1412.5
519 SEGS55 -3625 1412.5 569 SEGS5 -6125 1412.5
520 SEG54 -3675 1412.5 570 SEG4 -6175 1412.5
521 SEGS53 -3725 1412.5 571 SEG3 -6225 1412.5
522 SEGS52 -3775 1412.5 572 SEG2 -6275 1412.5
523 SEG51 -3825 1412.5 573 SEG1 -6325 1412.5
524 SEGS50 -3875 1412.5 574 SEGO -6375 1412.5
525 SEG49 -3925 1412.5 575 DUMMY % -6425 1412.5
526 SEG48 -3975 1412.5 576 DUMMY95 -6475 1412.5
527 SEG47 -4025 1412.5 577 DUMMY96 -6525 1412.5
528 SEG46 -4075 1412.5 578 DUMMY97 -6918.5 1348
529 SEG45 -4125 1412.5 579 DUMMY98 -6918.5 1298
530 SEG44 -4175 1412.5 580 DUMMY99 -6918.5 1248
531 SEG43 -4225 1412.5 581 COM47 -6918.5 1198
532 SEG42 -4275 1412.5 582 COM46 -6918.5 1148
533 SEG41 -4325 1412.5 583 COM45 -6918.5 1098
534 SEG40 -4375 1412.5 584 COM44 -6918.5 1048
535 SEG39 -4425 1412.5 585 COM43 -6918.5 998
536 SEG38 -4475 1412.5 586 COM42 -6918.5 948
537 SEG37 -4525 1412.5 587 COM41 -6918.5 898
538 SEG36 -4575 1412.5 588 COM40 -6918.5 848
539 SEG35 -4625 1412.5 589 COM39 -6918.5 798
540 SEG34 -4675 1412.5 590 COM38 -6918.5 748
541 SEG33 -4725 1412.5 591 COM37 -6918.5 698
542 SEG32 -4775 1412.5 592 COM36 -6918.5 648
543 SEG31 -4825 1412.5 593 COM35 -6918.5 598
544 SEG30 -4875 1412.5 594 COM34 -6918.5 548
545 SEG29 -4925 1412.5 595 COM33 -6918.5 498
546 SEG28 -4975 1412.5 596 COM32 -6918.5 448
547 SEG27 -5025 1412.5 597 COM31 -6918.5 398
548 SEG26 -5075 1412.5 598 COM30 -6918.5 348
549 SEG25 -5125 1412.5 599 COM29 -6918.5 298
550 SEG24 -5175 1412.5 600 COM28 -6918.5 248

New Japan Radio Co. Ltd.
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Preliminar vy

B PAD COORDINATES 7

Chip Size 14.16mm x 3.16mm (Chip Center X=0um, Y=0um)

-10-

PAD No. [ PAD name X=um Y= um PAD No. | PAD name X=um Y= um
601 COM27 -6918.5 198
602 COM26 -6918.5 148
603 COM25 -6918.5 98
604 COM24 -6918.5 48
605 COM23 -6918.5 -2
606 COM22 -6918.5 -52
607 COM21 -6918.5 -102
608 COM20 -6918.5 -152
609 COM19 -6918.5 -202
610 COM18 -6918.5 -252
611 COM17 -6918.5 -302
612 COM16 -6918.5 -352
613 COM15 -6918.5 -402
614 COM14 -6918.5 -452
615 COM13 -6918.5 -502
616 COMI12 -6918.5 -552
617 COM11 -6918.5 -602
618 COM10 -6918.5 -652
619 COM9 -6918.5 -702
620 COMS8 -6918.5 -752
621 COM7 -6918.5 -802
622 COM6 -6918.5 -852
623 COMS5 -6918.5 -902
624 COM4 -6918.5 -952
625 COM3 -6918.5 -1002
626 COM2 -6918.5 -1052
627 COM1 -6918.5 -1102
628 COMO -6918.5 -1152
629 COMMKO -6918.5 -1202
630 DUMMY 100 -6918.5 -1252
631 DUMMY101 -6918.5 -1302
632 DUMMY 102 -6918.5 -1352

New Japan Radio Co. Ltd.
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Prelliminary jjssat

B LCD DISPLAY EXAMPLE

- Mix display (Full-size / Half-size / Graphics)

#TH AR ()
TEL:05-1234 0675

*%‘f:.&'f)u*
17:38

New Japan Radio Co. Ltd.
S11 -
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Preliminar vy

B BLOCK DIAGRAM

Address Display N-line
PS — > Counter Counter Inversion
SEL68 —>> 5 5 *
csh —> 3 % W/
RS —> 2 g Display Data RAM(DD RAM) Graphics
WRb/R\H . ; 5 ; ‘5 9 1,536-bit Counter 5 COMO~
RDbE —>f & = = \I/ B 2 COMYs,
D7/SDA—> 2 = = k) = 2 = COMMO,
= Full/Half/ODD/EVEN 8 g COMMI
D6/SCL > Discrimination Circuit D& £
D5~D0 —\—>f e S
CSEL —> [
TESTOURE— 9
ﬁ Character Character Icon Display 5 §
= Generator ROM Generator RAM g > b= >SEG0~
RSTb ——| Reset A (Full-size FCGROM) RAM(CGRAM) (MKRAM) e 2 SEG255
Circuit 2M-bit 24,576-bit 512-bit [~4 g
(Half-size HCGROM) £ &
hi A 1%}
0sCl1 > Oscillator > Timing 32k-bit
0SC2 —=>|  Circuit Generator 4\ ©
- :-
VDD —M8M8M > ke
Vs ——MMMM———> &
=4
| s
VPIPELE——— ) 5
Attribute, Cursor, @ A
VPDN < Inversion 4
VBA < Reference
Voltage
VOUT
VREG
VLCD
VREF %’_F)_o
Gain —e
Control
R >
Ef ﬁ V3
7T " ﬁ V4
lP—|
Cl+ > Boost Level E.V.R. Register
Cl- 2 Register
2+ ———f
- —>
CC?; 2 Voltage
i 2 Booster
Co4t+ ——f
C4- ——>
C5+ ———f
5 ——>
VEE ——>
VDCOUT <—

-12-
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TERMINAL DESCRIPTION

NJUG6AE

No. SYMBOL 1/0 FUNCTION
741079 | VDD | Power Power\/%‘ggﬁgfi‘f’é\l/ F)
84 to 89, GND (Logic, I/F, High voltage
14710152 VS5 | Power Vmgy D YoeE)
141 to 144 VBA Output | Reference-Voltage Generator Output
135 to 138 VREF Input | Voltage Regulator Input
128 to 132| VREG Output | Voltage Regulator Output
Voltage Booster Input
17210177 VEE Power gVEE is normglly connected to VDD.
15510 160 VOUT Power High Voltage Power Supply Input (].Extf?rnal supply)
Input of LCD power supply circuit.
Voltage Booster Output
163 t0 1691 VDCOUT | Output %utput of voltalljge booster circuit.
92 to 97 VLCD LCD Bias Voltages
100 to 104 Vi When the internal LCD power supply is used, internal LCD bias
107 to 111 V2 voltages (VLCD and V1~V4) are activated by the “Power Control”
1410118 V3 Power/ instruction. Stabilizing capacitors are required between each bias
Output voltage and VSS. ' .
When the external LCD power supply is used, LCD bias voltages are
121 to 125 V4 externally supplied on VLCD, V1, V2, V3 and V4 individually, with the
following relation maintained :
VSS<V4<V3<V2<VI<VDD
Power/ VPUP is internally connected to VDD to fix SEL68 or PS or CSEL to “H” if
9,13,38 VPUP Output necessary, and cannot be used as main power supply.
VPUP should be open if not used.
Power/ VPDN is internally connected to VSS to fix SEL68 or PS or CSEL to “L” if
29 VPDN Output necessary, and cannot be used as main GND.
VPDN should be open if not used.
180 to 185 Cl+ Capacitor Connection for Voltage Booster
188 to 193 Cl-
196 to 201 C2+
204 to 209 C2-
212 to 217 C3+
200225 c3. | O
228 t0 233 C4+
236 to 241 C4-
244 to 249 C5+
252 to 257 C5-
Resistor Connection for Oscillation Circuit
81,82 OSCl1 Input When the internal oscillator is used, connect OSC1 and VDD with an
external resistor. And fix OSC2 to “H” or “L”.
External Clock Input
71,72 (ON{0¥) Input When the internal oscillator is not used, input external clock to OSC2
and leave OSC1 open.
Reset
18,19 RSTb Input Active “L”
COM Output Select
15 CSEL Input “L” : Both sides wiring
“H” : Comb wiring
Ver.2012-11-22 Newmwo Co. L1 _13-
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Preliminar vy

SYMBOL

1/0

FUNCTION

11

PS

Input

Parallel / Serial Interface Mode Select
“L” : Serial Interface
“H” : Parallel Interface
*In the serial interface mode (PS="L")
D5 to DO should be fixed to “H” or “L”.

SEL68

Input

MPU Mode Select
Parallel Interface (PS="H")
“L” : 80-series
“H” : 68-series
Serial Interface (PS="L")
Not used. SEL68 should be fixed to “H” or “L”.

22,23

CSb

Input

Chip Select
Active “L”

26,27

RS

Input

Register Select
This signal interprets transferred data as display data or instruction.
“L” : Instruction
“H” : Display Data

31,32

WRb/RW

Input

80-series MPU Interface (PS="H”, SEL68="L")
Data Write (WRb) Signal

Active “L”
68-series MPU Interface (PS="H”, SEL68="H")
Data Read or Write (RW) Signal

“L” : Write

“H” : Read
Serial Interface (PS="L")
Data Read or Write (RW) Signal

35,36

RDb/E

Input

80-series MPU Interface (PS="H”, SEL68="L")
Data Read (RDb) Signal

Active “L”
68-series MPU Interface (PS="H”, SEL68="H"")
Enable Signal

Active “H”
Serial Interface (PS="L")

Not used. RDb/E should be fixed to “H” or “L”.

68,69

D7/SDA

64,65

D6/SCL

60,61

D5

56,57

D4

52,53

D3

48,49

D2

44,45

DI

40,41

DO

Input/
Output

Parallel Interface (PS="H")
In the parallel interface mode (PS=“H”), D7 to DO are connected to 8-bit
bi-directional MPU bus.
D7 to DO : 8-bit Bi-directional Bus
Serial Interface (PS="L")
D7 : Serial Data (SDA)
D6 : Serial Clock (SCL)
D5 to DO should be fixed to “H” or “L”.

-14-
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NJU664E
No. SYMBOL 1/0 FUNCTION
SEGO~ Segment Drivers
319 10 574 SEG255 Output Segment drivers output an one level from VLCD, V2, V3 and VSS.
264 to 311, COMO~ 0 " Common Drivers
581to 628 COM95 utpu Common drivers output an one level from VLCD, V1, V4 and VSS.
COMMKO, Common Drivers for Icons
629,312 COMMK]1 Output
4 TESTOUT | Output | For Testing
- DUMMYx - Dummy PAD
Dummy x is normally open.
New Japan Radio Co. Ltd.
Ver.2012-11-22
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NJUGEAS Preliminar vy

B FUNCTION DESCRIPTION

(1) MPU INTERFACE

(1-1) Selection of Parallel / Serial Interface Mode
The PS selects a parallel or a serial interface mode, as shown in Table 1.

Table 1 Selection of Parallel / Serial Interface Mode

PS I/F Mode CSb RS RDb | WRb | SEL68 | SDA | SCL Data
H Parallel I/F CSb RS RDb | WRb | SEL68 D7~D0
L Serial I/F CSb RS - WRb - SDA | SCL -

Note) “-“: Fix to "H” or ”’L”
(1-2) Data Recognition
The data from MPU is interpreted as display data or instruction according to the combination of the RS, RDb
and WRb(RW) signals, as shown in Table 2.

Table 2 Data Recognition

. 68-series 80-series Serial
Function RS
RW RDb | WRb RW
Read Instruction 0 1 0 1 1
Write Instruction 0 0 1 0 0
Read Display Data 1 1 0 1 1
Write display Data 1 0 1 0 0
New Japan Radio Co. Ltd.
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Preliminar vy

NJUGBAE

(1-3) Selection of MPU Mode
In the parallel interface mode, the SEL68 selects 68 or 80-series MPU mode, as shown in Table 3.

Table 3 Selection of MPU Mode

SEL68 MPU Mode CSb RS RDb | WRb Data
H 68-series MPU CSb RS E RW D7~D0
L 80-series MPU CSb RS RDb | WRb D7~DO0

When the CSb signal is “H”, the interface is reset. The data of one character is processed by writing two times.
In the DDRAM data writing, CSb is required to change to “H” once every two times. Because, it is
recognized as upper 1-byte after CSb is changed from “H” to “L”.

The data is latched at the rising edge of the WRbD signal in the 80-series MPU mode, or at the falling edge of
the E signal in the 68-series MPU mode.

In the DDRAM read sequence, be sure to execute a dummy read right after setting an address or right after
writing display data or instruction. Therefore a dummy data is read out by the 1st “Display Data Read”
instruction. After that, the display data is read out from a specified address by the 2nd instruction. When the
RS switches, it should be CSb="H".

e 80-series parallel data transmission (PS="H”, SEL68="L")

RS X X X X

(Niote) When the DDRAM data writing, CSb should be changedito "H" once every 2-byte.

: r r :

<Write>

1 I S
CSb i i
Pl Lo
[} [}
[} [}
WRb ! :
[} [}
i | | | i
[} [}
0 )
| |
! !

(Data bus direction)

<Read>

o X

—_ S —
CSb
| |
1 A
RDb
| |
| |
] |
D7~D0 , :

(Data bus direction)"

The data bus is output at CSb="L” and RDb="L".

New Japan Radio Co. Ltd.

Ver.2012-11-22 -17-



NJU6645

Preliminary

e 68-series parallel data transmission (PS="H”, SEL68="H")

X

X

<Write>
s X
|
7]

]

(Niote) When the DDRAM data writing, CSb should be changedito "H" once every 2-byte.

CSb

v

d

D7~D0

(Data bus direction) .-.".

<Read>
s X
[}
[}
[}
~!
CSb

E

—_—

(Data bus direction)' ‘Input .

- 18-

i <- i Ist readiilg out is dl:lmmy.
- Output Ot
The data bus is output at RW="H”, CSb="L" and E="H"".

New Japan Radio Co. Ltd.
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(1-4)

Serial Interface

The serial interface is transmitted with 5-line. While the chip select is active (CSb="L"), the SDA and SCL
are enabled. While the chip select is inactive (CSb="H"), the SDA and SCL are disabled, and the internal shift
register and the internal counter are being initialized. The data is interpreted as writes or reads according to
the RS.

8-bit serial data on the SDA is latched at the rising edge of the SCL signal in order of D7, D6,..., and D0, and
converted into 8-bit parallel data at the timing of the internal signal produced from the 8th SCL signal. The
data on the SDA is interpreted as display data or instruction according to the RS.

When the CSb signal is “H”, the interface is reset. The data of 1-character is processed by writing 2-byte. In
the DDRAM data writing, CSb is required to change to “H” once every 2-bytes. Because, it is recognized as
1-byte after CSb is changed from “H” to “L”.

Note that the SCL should be set to “L” right after data transmission or during non-access because the serial
interface is susceptible to external noises which may cause malfunctions.

In the read mode, selected address RAM data is read out after 1-dummy as for parallel interface. When the
RS and RW switches, it should be CSb="H".

New Japan Radio Co. Ltd.

Ver.2012-11-22 -19-
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Prel

NJU6645

”L”)

e Serial data transmission (PS

<Write>

o

RW

(Data bus direction)

P

The data bus is Input at RW="L"".

(

RS

A

2-byte.

ote) When the DDRAM data writing, CSb should be changed to "H"

B qa

@ caa

0oda
19d
cda
£dd
rdad
sda
9dd
L4d

oda

da

rad
cda

@ oaa
g /9a

3 0dd

19da

3 ¢dd
3 €dd

rad

Sl s4d

9dd
Ldd

<Read>

O

(Data bus direction): *."."

_ ’L”

”H” and CSb

The data bus is output at RW:

Sb

C

SCL

B 9a

@ caa

0oda
1dd
cda
£dd
rad
sda
9dd
L4d

0da

cda

rad
sda

2 oaa
> Gt

3 08d

19da

-3 7dd
Fd) €4d

rad

Com s4d

9dd
Ldd

Ver.2012-11-22
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NJUG6AE

(2) ADDRESS COUNTER
The NJU6645 has the address counter of 12-bit for read/write of RAM data. The address is set by "RAM
address set" instruction. In case of the RDM="0", the address is incremented after the RAM data writing and
reading. In case of the RDM="1", the address is incremented only after the RAM data writing. The address
doesn't change after the RAM data reading.

The address shifts as follows within range of the address DDRAM, MKRAM, and CGRAM. The DDRAM
address shifts in each line.

DDRAM (1-line)
DDRAM (2-line)
DDRAM (3-line)
DDRAM (4-line)
DDRAM (5-line)
DDRAM (6-line)
MKRAM

CGRAM

: (000)H — (001)H — - — (01F)H —> (000)H
£ (020)H — (021)H — - — (03F)H —> (020)H

: (040)H —> (041)H — - — (05F)H —> (040)H

: (060)H — (061)H — - — (07F)H — (060)H

: (080)H — (081)H — - — (09F)H —> (080)H

: (0A0)H — (0A1)H — - — (0BF)H — (0A0)H
£ (100)H — (101)H — - — (13F)H — (100)H

: (200)H — (201)H — --- — (DFF)H — (200)H

The address is shifted to +1 or -1 by "address shift (ARL)" instruction. When ARL="0" is input, whenever it
is input the address is shifted -1. When ARL="1" is input, whenever it is input the address is shifted +1. The

address shifts as follows within range of the address DDRAM, MKRAM and CGRAM.

DDRAM (1-line)
DDRAM (2-line)
DDRAM (3-line)
DDRAM (4-line)
DDRAM (5-line)
DDRAM (6-line)
MKRAM

CGRAM

- (000)H <> (001)H <> ——- <> (01F)H <> (000)H
£ (020)H <> (021)H <> - <> (03F)H <> (020)H

£ (040)H <> (041)H <> - <> (05F)H <> (040)H

£ (060)H <> (061)H <> - <> (07F)H <> (060)H

: (080)H <> (081)H <> - <> (09F)H <> (080)H

- (0A0)H <> (0A1)H <> - <> (0BF)H «> (0A0)H
£ (100)H <> (101)H <> —— <> (13F)H <> (100)H

£ (200)H <> (201)H <> ——- <> (DFF)H <> (200)H

Ver.2012-11-22

New Japan Radio Co. Ltd.
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Preliminar vy

(3) DATARAM
(3-1) RAM Address Map

Display Data RAM (DDRAM), Character Generator RAM(CGRAM), and Icon Data RAM(MKRAM) are
stored at the following addresses. The address is set in the address counter by "RAM address set" instruction.

RAM Address Map

RAM ADDRESS — UPPER 4bit

1H

2H

EH

FH

D7
D6
D5
D4

olal=|lo|lx|o|lv| S| olal=|2
QDDDC}‘Q‘Q‘Q‘D|Q‘Q‘D

F| K| K| X X[ R | X X[ K[ H| K| K| X[ F[ | ¥| X| X[ *[ ¥| *| *

Rl K| K| X X[ R | K| K| K[ R K| K| K[ K[ | K| k| X[ F[ | x| *

h=1

O

[oe]

~

[8a)]

% s | k| k| % | k| % | k| %

’_Il * * * * * * * *

[75) * * * * * * * *

wn

§ * * * * * * * *

Q * * * * * * * *

% s | k| x| % | k| % | %] =%

2 * * * * * * * *

é * * * * * * * *
* * * * * * * * *
* * * * * * * * *
* s | k| x| % | k| % | %] =
* * * * * * * * *
* * * * * * * * *
* * * * * * * * *

~ ' —~
DDRAM address MKRAM address CGRAM address

(1 address = 11-bit)

(1 address = 7-bit)

I --- DDRAM (Display Data RAM)

[ ]-—MKRAM (Icon RAM)

- --- CGRAM (Character Generator RAM)

* : Invalid Data

-22 -
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NJUG6AE

(3-2) DDRAM
Display Data RAM (DDRAM) is RAM that memorizes the attribute display data, data for the capital letters
"0BFH ". The RAM
Capacity has 192 addresses of 11-bit/address. At this time, the full-size data is using 2 addresses for a
character, and the half-size data is using one address for a character. In the DDRAM address and the position
where the panel is displayed, there are relations of the following.

and small letters distinction, and the character-code data. RAM address uses "000H" ~

Correspondence of display position on pzel and DDRAM address (SEL1="0", SEL2="0")

1-digit | 2-digit | 3-digit

4-digit

5-digit

6-digit

7-digit

8-digit

9-digit

10-digit

11-digit

12-digit

13-digif

14-digit

15-digit

16-digit

1-line

000{001]002]003 | 004|005

006{007

008]009

00A

00B

00C

00D

00E

O00F

010

011

012]013

014|015

016|017

018

019

01A

01B

01C

01D

01E

01F

2-line

020/021]022/023]024| 025

026|027

028029

02A

02B

02C

02D

02E

02F

030

031

032[033

034035

036|037

038

039

03A

03B

03C

03D

03E

03F

3-line

040[041]042|043| 044|045

046|047

048|049

04A

04B

04C

04D

04E

04F

050

051

052[053

054055

056|057

058

059

05A

05B

05C

05D

0SE

05F

4-line

060[061]062|063|064|065

066|067

068|069

06A

06B

06C

06D

06E

06F

070

071

072{073

074|075

076|077

078

079

07A

07B

07C

07D

07E

07F

5-line

080/081]082/083|084|085

086|087

088|089

08A

08B

08C

08D

08E

O8F

090

091

092(093

094095

096|097

098

099

09A

09B

09C

09D

09E

09F

6-line

0AO[0A1{0A2|0A3[0A4|0AS

0A6]0A7

0A8|0A9

0AA]

0AB

0AC

0AD

0AE

OAF|

0BO

0B1

0B2|0B3

0B4|0BS5

0B6|0B7

0B8

0B9

0BA

0BB

0BC

0BD|

0BE

0BH|

Correspond

ence of display pos

ition on pzel and

DD

RAM address (SEL1="1", SEL2="0")

1-digit | 2-digit | 3-digit

4-digit

5-digit

6-digit

7-digit

8-digit

9-digit

10-digit

11-digit

12-digit

13-digif

14-digit

15-digit

16-digit

1-line

0AO[0A1{0A2|0A3|0A4|0AS

0AG6[0A7

0A8[0A9

0AA|

0AB

0AC

0AD

0AE

O0AF]|

0BO

0B1

0B2|0B3

0B4|0B5

0B6/0B7

0B8

0B9

0BA

0BB

0BC

0BD

0BE

OBF|

2-line

080/081]082|083|084|085

086|087

088|089

08A

08B

08C

08D

08E

O8F

090

091

092(093

094095

096|097

098

099

09A

09B

09C

09D

09E

09F

3-line

060[061]062|063|064|065

066|067

068|069

06A

06B

06C

06D

06E

06F

070

071

072{073

074|075

076|077

078

079

07A

07B

07C

07D

07E

07F

4-line

040{041]042]043|044|045

046] 047

0481049

04A

04B

04C

04D

04E

04F

050

051

052]053

054|055

056|057

058

059

05A

05B

05C

05D

0SE

05F

5-line

020/021]022/023]024]| 025

026|027

028029

02A

02B

02C

02D

02E

02F

030

031

032[033

034035

036|037

038

039

03A

03B

03C

03D

03E

03F

6-line

000{001]002{003| 004|005

006|007

008|009

00A

00B

00C

00D

00E

00F

010

011

012{013

014015

016/017

018

019

01A

01B

01C

01D

01E

01F

Correspond

ence of display pos

ition on pzel and

DD

RAM address (SEL1="0", SEL2=

"1

1-digit | 2-digit | 3-digit

4-digit

5-digit

6-digit

7-digit

8-digit

9-digit

10-digif

11-digit

12-digit

13-digit

14-digit

15-digit

16-digit

1-line

01F|01E|01D[01C|01B[01A]

019|018

017|016

015

014

013

012

011

010

00F

00E

00D[00C

00B|00A

009|008

007

006

005

004

003

002

001

000

2-line

03F|03E|03D[03C|03B[03A]

039|038

037|036

035

034

033

032

031

030

02F

02E

02D[02C

02B|02A

029028

027

026

025

024

023

022

021

020

3-line

05F|05E|05D[05C| 05B[05A]

059|058

057|056

055

054

053

052

051

050

04F

04E

04D[04C

04B|04A

049048

047

046

045

044

043

042

041

040

4-line

07F|07E|07D|07C|07B|07A

079]078

077|076

075

074

073

072

071

070

06F

06E)

06D 06C

06B|06A

069|068

067

066

065

064

063

062

061

060

5-line

09F|09E|09D[09C| 09B|09A|

0991098

097|096

095

094

093

092

091

090

O08F

08E

08D[08C

08B|08A

089|088

087

086

085

084

083

082

081

080

6-line

OBF|0BE|0BD|0BC|0BB|0OBA|

0B9|0B8

0B7|0B6

0BS5S

0B4

0B3

0B2

0B1

0BO

OAF]

0AE]

0AD|0AC]

0ABJOAA|

0A9|0A8

0A7

0A6

0AS

0A4

0A3

0A2

0A1

0A0]

Correspond

ence of display pos

ition on peel and

DD

RAM address (SEL1="1", SEL2=

")

1-digit | 2-digit | 3-digit

4-digit

5-digit

6-digit

7-digit

8-digit

9-digit

10-digif

11-digit

12-digit

13-digit

14-digit

15-digit

16-digit

1-line

OBF|0BE|0BD|0BC|0BB|0BA|

0B9|0B8

0B7|0B6

0BS5S

0B4

0B3

0B2

0B1

0BO

OAF]

0AE]

0AD|0AC]

0ABJOAA|

0A9|0A8

0A7

0A6

0AS

0A4

0A3

0A2

0A1

0AO0]

2-line

09F| 09E|09D|09C|09B|09A

0991098

097|096

095

094

093

092

091

090

O8F

OSE|

08D|08C

08B|08A

089]088

087

086

085

084

083

082

081

080

3-line

07F|07E|07D[07C|07B[07A]

079|078

077|076

075

074

073

072

071

070

06F

06E

06D[06C

06B|06A

069|068

067

066

065

064

063

062

061

060

4-line

05F|05E|05D[05C| 05B[05A]

059058

057|056

055

054

053

052

051

050

04F

04E

04D[04C

04B|04A

049048

047

046

045

044

043

042

041

040

5-line

03F|03E|03D[03C|03B[03A]

039|038

037|036

035

034

033

032

031

030

02F

02E

02D[02C

02B|02A

029028

027

026

025

024

023

022

021

020

6-line

01F|01E|01D[01C]01B[01A]

019/018

017|016

015

014

013

012

011

010

00F

00E

00D[00C

00B|00A

009|008

007

006

005

004

003

002

001

000

Note) The DDRAM is not initialized after the power
"Display Clear instruction" at first.

Ver.2012-11-22
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(3-3) CGRAM
The character generator RAM (CG RAM) stores any kinds of character pattern written by the user program to
display user’s original character pattern. RAM address uses "200H" to "DFFH". The CG RAM is able to store
character of 5 x 8 dot for 4 kinds. Data "1" correspond to selection as a display, and Data "0" correspond to
non-selection as a display. When the character pattern stored in CGRAM is displayed, "0100H" to “015FH"
of the character-code is written in DDRAM. The following tables show the relation between the CGRAM
address, data, and the displayed pattern.

Correspondence of character code and CGRAM address
“0100” “0101” “0102” “0103” “0104” “0105” “0106” “0107” “0108” “0109” “010A™ “010B” “010C” “010D” “010E” “010F”
cG 2001210(220§230(2401250(2601270(2801290(2A0i2B0|2C0{2D0|2E0}2F0|300{310|3204330(340{350|360}370|380}390({3A0{3B0|3C0{3D0|3E0}3F0
O IS AN T AP IR A (N AT SN SN O SFI NN ST NS PR (NFSS SN S AP IO SN (N SR AR SN O S O S I
20Fi21F|22F{23F|24F{25F|26F i 27F|28F:29F|2AFi2BF|2CF{2DF| 2EF | 2FF| 30F:31F|32F:33F| 34F{35F|36F {37F | 38F {39F | 3AF{3BF| 3CF{3DF|3EF | 3FF
“0110” “or11” “0112” “0113” “0114” “0115” “0116” “0117” “0118” “0119” “011A” “011B” “o11c” “011D” “011E” “011F”
CcG 4001410(420{430|440{450|460{470(480}490|4A0{4B0[4C0{4D0|4E0{4F0|500{510(520}530|540{550|560{570(580{590|5A0{5B0|5C0{5D0|5E0|5F0
addross | bbb e bbb b e e e e e e e e L
40F |41F|42F |43F |44F | 45F | 46F |47F | 48F | 49F | 4AF|4BF|4CF|4DF|4EF | 4FF| 50F | 51F| 52F | 53F | 54F | 55F | 56F | 57F | 58F | 59F | SAF| 5BF | 5CF|5DF| 5EF | 5FF
“0120” “0121” “0122” “0123” “0124” “0125” “0126” “0127” “0128” “0129” “012A “012B” “012C” “012D” “012E” “012F”
CcG 6001610|6201630(640i650|660:670|680690[6A0:6B0|6C0:6DO0|6E0: 6F0|700:710]|7201730(740¢750|760;770|780:790(7A0§7B0|7C0:7D0|7E0} 7FO
Joyml IER R T SN IO A I SN IR A BN AR AN AT SN SN IO N AR SN NN AR S I A N B BN B N
G60F | 61F| 62F | 63F| 64F | 65F | 66F | 67F | 68F | 69F | 6AF} 6BF| 6CF{6DF| 6EF{ 6FF| 70F{ 71F| 72F | 73F| 74F } 75F | 76F { 77F | 78F { 79F | 7AF{7BF| 7CF { 7DF| 7EF} 7FF
i i i i i i i i i i i i i i i i
“0130” “0131” “0132” “0133” “0134” “0135” “0136™ “0137” “0138” “0139” “013A” “013B” “013C” “013D” “013E” “013F”
CcG 8001810(8201830|8401850(860i870|8801890|8A0i8B0|8C0i{8D0|8E0{8F0]900i910(9201930]|9401950({9601970|9801990|9A019B0|9C0{9D0|9E0{9F0O
Jym TN R T SN NN R SR SR N N U AR NN T SN AN IO N AR AN N S AR B I A B B A B N
80F | 81F| 82F{83F | 84F | 85F| 86F | 87F | 88F | 89F | SAF} 8BF| 8CF{8DF| 8EF | 8FF| 90F{91F| 92F{93F | 94F{ 95F | 96F | 97F | 98F { 99F |9AF{9BF|9CF{9DF | 9EF | 9FF
“0140” “0141” “0142” “0143” “0144” “0145” “0146” “0147” “0148” “0149” 014A” “014B” “014C” “014D” “014E” “014F”
cG AO00}A10{A20{A30|A40{A50|A60{A70|A80{A90|AAO0{ABO[ACOJADO|AEO}AF0|B00i{B10{B20{B30|B40{B50|B60{B70{B80{B90|BA0{BB0|BC0{BDO0|BEO} BF0)
JOyn TS R RIS SN IO R PR SR NN N BN AR AN R O SN IS N AR AN NS N AFS S I A N B B B N
AOF{A1F|A2F|A3F| A4F|A5F| A6FA7F| ASFi A9F|AAFABF| ACF|ADF| AEF! AFF|BOF;B1F|B2F;{ B3F| B4F{B5F| B6F!B7F| B8F{B9F| BAF{BBF| BCF{BDF|BEF} BFF]
“0150” “0151” “0152” “0153” “0154” “0155” “0156™ “0157” “0158” “0159” 015A” “015B” “015C” “015D” “015E” “015F”
cG C00{C10|C20]C30|C40|C50[{C60}C70|C80{CI0|CA0|CB0|CCO0]CDO0|CE0|CF0]D00{D10| D20{D30|D40|D50{ D60} D70| D80{D90|DA0|DBO{DCO|DD0| DEO|DF(|
Address COF|CI1F|C2F}C3F|C4F|C5F|C6F!C7F|C8F{C9F|CAFiCBF|CCF{CDF|CEF;CFF|DOF{D1F|D2F{D3F|D4F;{D5F|D6FiD7F|D8F{D9F|DAFDBF|DCF{DDF|DEF;DFH
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Prel

Relation between the CGRAM address, data, and the displayed pattern
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CGRAM before display on.

Note) The CGRAM is not initialized after the power supply turns on, therefore it is necessary to write data into

Ver.2012-11-22
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(3-4) MKRAM

The icon display generator RAM (MK RAM) is RAM that stores 512 output ON/OFF settings. RAM address
uses "100H" to "13FH". By storing data in this RAM, ON/OFF of each icon is set. Data "1" correspond to
selection as a display, and Data "0" correspond to non-selection as a display.

Correspondence of SEG/COM terminals ad MKRAM address (SEL1="0", SEL2="0")
SEG

0|8 |16(24(32|40 |48 |56 64|72 |80 |88 |96 [104(112(120]128(136(144{152(160(168|176(184]|192(200{208 216 (224|232|240(248
7 |15[23 |31 (39|47 |55]63 |71 (79|87 [95]103|111|119]127[135[143|151]159]167(175[183[191[199|207|215|223|231|239|247|255

CIE)/II\%IO 100{101{102{103[104|105[106{107[108|109(10A|10B|10C|10D|10E|10F| 110|111 | 112{113[114|115[116|117|118|119|11A|11B|11C|11D|11E|11F

CIE)/III\(/H 120( 121|122 123{124|125(126|127|128|129|12A[12B| 12C|12D| 12E| 12F| 130| 131|132 133|134 135{ 136|137 138| 139|13A|13B| 13C|13D| 13E| 13F
| T -
: \\\\\\\\\ /// ,l
T .- e |
e e |
1 S~ . I
L T s e I
] S~ // ]
| ~-eo - :

Correspondence of SEG/COM termmals and each bitof MKRAM address (SELt="Q", SEL2="0") 1
ol=lalaltlolelslela|S(z|22|22lesl22g5 8322185322 = 22| z|a|a|d]a
S EIEE I SRR SRS e S i el
DARANANANADANANDAN plnln|ln|a|lrn|ln|rn|a|lrn|lrn|rn|la|lrn]|rn|a|la|lrn|rn|alrn|n A A
Ll N2 Il -l s K\ Bl B=d 1N B <2 Bl Do Bl K\ Bl =3 1l B2 Bl B g K K1 Bl B=d I B 2 B ) Bl Bl KB Bl K= [l B A Bl Bl s Kl Bl K=
AalalalalAalAlalAlAlAIalalAlA|IA[AalAalAlAlAlAlAlAIAlAlIAlAIAIA|IAalAlAl — |A|A|IA[A[AlIA|IAIA

MK

COMO Address=100H Address=101H Address=102H Address=103H Address=11FH

MK

COM1 IAdc?resls=1I20|:1 IAdqresls=1I21|:| :Adcliresls=1I22I:| IAdc?resls=1I23|:1 IAdc?resls=1I3Fl:|

Note) The MKRAM is not initialized after the power supply turns on, therefore it is necessary to write data into
CGRAM before display on.

Note) Correspondence to the SEG/COM terminals are changed by the “Driver Output Control instruction” (SELI,
SEL2). Refer to “(9) COMMON SHIFT DIRECTION / SEGMENT OUTPUT DIRECTION” for details.

Note) When the "Display Control instruction" is ALLON="1", display is all ON regardless of the content of RAM.

(3-5) FCGROM (Full-size font ROM)

Full-size font character generator ROM (FCGROM) generates 16 x 16 dots character pattern represented in
14-bit character codes. The NJU6645 has the Full-size font pattern of 8,128-font such as the JIS level-1,
level-2 and non-kanji. Refer to “(14) Full-size / Half-size Font Mix Display” for the correspondence of the
JIS code and the character code set to DDRAM.

(3-6) HCGROM (Half-size font ROM)
Half-size font character generator ROM (FCGROM) generates 8 x 16 dots character pattern represented in
8-bit character codes. The NJU6645 has the Half-size font pattern of 256-font. Refer to “(14) Full-size /
Half-size Font Mix Display” for the correspondence of the character code set to DDRAM.

-26 -

New Japan Radio Co. Ltd.

Ver.2012-11-22




Prelliminary jjssat

(3-7) Correspondence of the JIS Code, Input Data, RAM Data and RAM Address

(3-7-1) Write Data to DDRAM

(i) Half-size font character
The half-size data becomes the data of one character by the input data of 2-byte, and it is stored at one RAM
address. When the lower 6-bit of Ist byte is all “0”, it is recognized as half-size data. The attribute data is
allocated in upper 2-bit in the 1st input byte. When the half-size font, “1” is stored in the MSB of RAM data

as full-size/half-size discrimination bit.

[l IN-2N U3 IS¢ |||l S| o [ = (=3
OlQlDlDlDlOlDlD DlDlDlOD DlDlD
1" byte 27 byte

Half-size discrimination code]

X ggf

Attribute}
1
Attributef
0

Character code 8bit

Full/
Half
L\ttribute
1
l\ttnbutc
0

DDRAM | —~

Pl
PO

DDRAM address

Note) When the full-size character is overwritten by half-size character, the character is displayed unexpected
Therefore, when the full-size character is overwritten by half-size character, it must write two character's

equivalent or rewrite all character.

- Prohibited matter
(1) In the 32nd half-size character of each line (right edge) prohibit overwriting the full-size character.

(2) In the only half left of full-size character prohibit overwriting the half-size character
(3) In the only half right of full-size character prohibit overwriting the half-size (full-size) character.

New Japan Radio Co. Ltd.
_27.-
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(i1) Full-size font character
The full-size data becomes the data of 1-character by the input data of 2-byte, and it is stored at two RAM
address. The attribute data is allocated in upper 2-bit in the 1st input byte. When the full-size font, “0” is
stored in the MSB of RAM data as Full-size/half-size discrimination bit. And, “0” or “1” is stored in the 2nd
bit of RAM as 1st byte/2nd byte discrimination data. (1st bit : “0”, 2nd bit : “1”)
The character code is 14-bit stuffed into the lower bit excluding 1-bit (code : ’0’) and 9-bit (code : ’0”) of JIS
codes (16-bit).
The relation between each bit allocation of JIS code and input data and the RAM is as follows.

JIS code

Attribute]
1
Attribute]
0

PO

Input data | =

In case of Ist byte
— D9="0" \

S A W VA (R N N W W AW

In case of 2nd byte
— D9="1"

SlalxInleleltlelal=]2 Slalelnlelve]ltlolal =]
AlelAelAalAalAalalArlAlAalA ~AlejlalalalalaelalAalalAa
Z 4
dle |e o
== = |2 |2 / . == = / .
z 2 g T |E| / Character code upper 6bit EE ‘g / Character code lower 8bit
al< 1< |/ al/
=} O
Nl =12 o ,
o (ST - EEEEE [
n

_ 1

DDRAM address
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Input data

DDRAM|

DDRAM|
address|

When the DDRAM is written, the address is incremented as follows once a 1-byte in case of the full-size data,
and once a 2-byte in case of the half-size data.

Full-size character data Half-size character data Full-size character data
1st byte 2nd byte 3rd byte

algZSo]| o]~ |o|v] o] =|o
Ea|3|a|5’oooooooooo

—
o

1

mNI—H|O
- (2] K=<}
51 o B Bl B B P

~lo(wld||N]|H|o

n+2

P

~lolw|g|im|lN]d|o
n+l

The data is recognized without fail as the first byte, immediately after CSb becomes “L”. Therefore, when the
DDRAM data is written, it is necessary to make CSb = H” after it finishes writing the 2nd byte.

s 1] X X

|
|
RS |
|
|
i
WRb !
|
I s s T T A
|
p1-00 —— P e (w2 (i3
N AN AN VAN )
Y Y Y Y
Address Set n m" character data m+1" character data m+2" character data

(3-7-2) Write Data to CGRAM

The CGRAM has 8-bit per an address, and the input value is stored in each bit as follows. The address is
incremented once a 1-byte at the data writing.

Relation between the interface, RAM data, and RAM address, in the CGRAM data writing

1st byte 2nd byte 3rd byte
N A AN

Input data

Ver.2012-1
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(3-7-3) Write Data to MKRAM

The CGRAM has 8-bit per an address, and the input value is stored in each bit as follows. The address is
incremented once a 1-byte at the data writing.

Relation between the interface, RAM data, and RAM address, in the MKRAM data writing

1st byte 2nd byte 3rd byte
N AN N

Input data i 21A

(3-7-4) Write to Instruction Register
The instruction set is stored in the internal instruction register by the 8-bit input in the state of RS="07,
RW="0". The instruction code is applied to the item corresponding to the RE register set beforehand. Refer to
"(20) Instruction table" for the correspondence of input data and the instruction.

Write to instruction Register

Instruction data

wnit|ola

o =
@) ja) ja) ja) ja) ya) ya|

D7

Instruction code

<

[a)

' S BN
A A

Input data E ‘ 8 A |

Instruction| ol
register] afe
Instruction Instruction
discrimination register

New Japan Radio Co. Ltd.
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(3-8) Read Data from RAM
The data is read out from DDRAM, CGRAM, and MKRAM. When reading data from the RAM, it is
necessary to read after the address setting. The dummy reading is necessary right after the address setting.
After read out, the address is incremented automatically according to the entry mode.

(Note) When the DDRAM data reading, CSb shzlld be changed to "H" once every 2-byte.
Csb [ ] X X

RS

WRb

[ O D

RDb

I
i
D7~D0 n+1 n+2 n+3 n+4 >—
——/
—~—
Address Setn Dummy read Data read

(3-8-1) Read Data from DDRAM
The DDRAM reading discriminates whether the content of the DDRAM data is full-size/half-size, and is
output by an input and the same format. The data is recognized without fail as the 1st byte, immediately after
CSb becomes “L”. Therefore, when the DDRAM data is read, it is necessary to make CSb = "H” after it
finishes reading the 2nd byte.

(i) Half-size font character
When the content of DDRAM data is half-size character code, the address data of one address is divided
2-byte. And after read the 2nd byte, the address is incremented according to the entry mode. The 3rd to 8th bit
in Ist byte is all output “0”.

DDRAM address

oo FEEEIAAEEE

\\\

Output data = Elolololololo

Ist byte 2nd byte

New Japan Radio Co. Ltd.
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(i1) Full-size font character
When the content of DDRAM data is full-size character code, the address data of 1-address is read by 1-byte.

And after read, the address is incremented according to the entry mode.

DDRAM address n+l

Output data |

Ist byte 2nd byte

(3-8-2) Read Data from CGRAM and MKRAM
The CGRAM and MKRAM read the address data of one address by 1-byte as follows. And after read, the

address is incremented according to the entry mode.

Relation between the interface, RAM data, and RAM address, in the CGRAM and MKRAM data reading

r"l (sl

RAMdat | | la)

1st byte 2nd byte 3rd byte

(3-9) Status Read
The status reading is output to the following bits. The dummy reading is not necessary for the status reading.

However, the dummy reading is necessary for the status reading at the serial interface.

Status Read

Busy flag
Display row
on now
Display line
on now

New Japan Radio Co.Ltd. Ver.2012-11-22
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Correspondence Table of Character code and JIS code (ROM version “00")

- 0000 ~ O0FF : Half-size character code (256-character)
-0100 ~015F : CGRAM character code (96-character)
- 10A1 ~3A7F : Full-size character code (8064-character)

Upper BIT Lower BIT

Characode | JIScode | O] 1] 2| 3] 4]&6]|6|7|8]9|A[BJC|D]JE]|F
000
o1
a0z
003
004 I
005 @
008 Je
007 o
003 H
009 2
00A, o
006 -
ooc
ooo
OOE =
0oF 2
010 T
011 =
012 =
013 F 5
014 =
015 B
104, 212 . N EENE i .
108 213 T s e el wlalewlal=T=-T-1~
10C 214 NN E BN
100 215 Tyl lrlalrlal e+ -Tx]x
10E 216 s=]z|<|=|s|z]e| ||| [" |T]|¥
10F 217 sle lelulalalxlels/wlxlclelale
112 222 NEOOENNE R E RN EE
113 273 K . K . E|la|c|=2|c|o
114 224 U Av]=]=ls]|v
115 275 3] I - Tzl (2
116 226 HEEIEE o | oo B HE :
117 227 . AN FILIE o
E 233 ol1lzz2]ale|a|7]ale]- .
11C 234 . A|lB|C|D E|F |G ]|H I Jd | K LIM|[N]|O
110 235 PlalrRls|T|ulv|w|x]|¥]|z .
11E 23k . al|lb|lc|d|e|flg]|h i ik Il |m|n|ao
11F 237 plagl rls ]t |ulwv | w|=x]|wv]z]- . . .
122 242 B | B || bz [ |lz|A|ls|&[MWH|IE[|T|L
123 243 RN EEREE NI
124 244 rlslslalzlzltlrls]slalclnlnlaliz
125 245 F g o o [wla s lal~{=]~<lizlgElhg[z s
125 245 tlelals(vlelplslE[alylalnla]slr
1248, 252 F| | Fla|ld]|~|Blz|z|axa|Ad|H|H|F|F]P2
126 253 slelxalgl=xlgw]vv[alzlelg]lu]d]s
12C 254 sl [z [FIr[F]l=]z2]zx]2]n
120 255 glnlelelelzlzl 2]~ ~a]x]w]K]f]=]=
12E 256 Ll ElelwlalzlslalslvinlLlal-]2
12F 257 +lz[z ol 1-1-1-1-1-1-1"

Note) Refer to "Correspondence Table of Half-size character code and Character pattern" for the half-size
character.
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NJUGEAS Preliminar vy

Upper BIT Lower BIT

Chara.code | JIScode (D |1 | 2|3 | 4|56 |7 |8 |9 |A[B|C|D|E]|F
132 252 A|lB|T|A|JE|Z|H|B I KA |MIN]IZ]O
133 263 NIPFIZ]|T|Y |0 |¥|Q . - . -
134 264 clald| v |dle |l lwnlele | |A ||| Efo
135 265 wle|lo|lz|v | ¢ | x|¥]|w .
136 266 . . . . . . . . .
137 267 . . . .
134 272 Al B B|Ir|(4d]E E || 3 MlA|KE[D|M|[H
136 273 o/nfrPljlc|T]¥ | @ | £ | WL|Y[WJW|EB|L]|E |2
13C 274 K| A - - - -
130 275 slalale|r|laoa|le|é|w|s|HM]|A|E|nN H
13E 2B o|n < R ESTEE Ww| || |Ee |2
13F X7 K| A Sl - -
142 282 — Il rela Pl A4+ =(l]lrla
143 283 i Wl A il e ol e I Ml s ol I e el e N el ol Nl I ol A
144 284 + . . .
145 285 .
146 286
144, 292 ! N L N - 7
14B 293 ] 1 2 3 4 b i Li g a : ; < = > ?
140 294 @ (& |[B |G D |[E Fojag |H | J K L M (N[O
14D 205 Poj@ [RO)E|T (U VW H Y 2 [ ¥ ] " _
14E 285 Tda b e |d e [f e [h i i kool m |n
14F 297 polga v g ot qu |y w o |x v |z | | P 7
152 287 « Tl S O - O - e E L N E T I
153 243 S P e S S R - N N T = I I - -
154 284 aF v F b R R L I e D
155 2A5 SR TN T S e S = N " PO |« O 7 A S
155 2','_‘.\5 . . . . . . . . . . .
157 257
15{&' 252 . . - . . - . - .
156 2B3 . Il . . . . . . . . . | | \ .
160 284 sy == )¢ R R R Y e = e
150 2B5 Tl A Y =T A" = |5 |- " ) | : : N
15E 2BE I
15F 287 ] |- -
162 202 L1 T ]=]=|w]|]l|—]|7 |- Ll rl—I4[+] F
163 208 |+ [ [=Ta [ rlr [ [=]F[+ =1 [=]F
164 204 + |4 [+ F|+ . .
165 2CH ] . .
166 2Ch
15? 2[:?’ . - . . . . - . . - . - . .
164, 202 D@2 | @ (e |8 | @@ | 2(@(0 | @B | R[E
16E 203 o | 06| % | @)1 I ||| % ||V |V || X -
16C 204 i B A R A A RS RN R A
16D 205 mm | oem | kmo | me | kg | oo [ m® | - . . - . - . R
16E 208 .y (Mo [KE [T | @ (@ | @ | & || 6| |6 |6 i)
16F 207 =l=|s5 |||z jdal|n|uU -]

New Japan Radio Co. Ltd.

-34 - Ver.2012-11-22



NJUG6AE

iminar vy

Prel

L oh B 35 { G | | B0\ o | P | | | e o (| N | (o | (| S ) b | (e[ BB | (SR | | | T
L o] I P - ) o | | (RN | |l | B | | | | | | | | i | D | | | oo | | =8| S| B | | 4| | )LD | | {0
[ B o | B | |l | | (4R EH ) | 2 R B S O | B | 4 | B | ) | | A | T3 e | B [ |
o i R AR 1 || S || | | [ | | | | 2| S| B e | M| | YD (M| ) | R | | | HE| {0 | OO -
o < o) AR o | | | M (v | | 5| M| | | | | R T | M| EE| T Dh| L5 | 52| e | | B | | | o) ezt [ 4| 2
=L [ o | B | | K| | | | (k| TR | | S| | | | e L | | | | T B | | | | | | | B e | = | &R
o % | = < | W e o | B | (| | | | | | mE| ol | {1 i | | 44| | | | DE | 8 5| | R0 S22 ( | S| ME || | | R | oEE

ﬂa i o AR R A (| | ) || B | SO\ M| B | ({6 | £ | ) S| 4| | ek oD [ | B2 ) | AR R | S| Hi| [ b BE

m?i “al « [ H M|« || | | o b o, | (- | | 2| 4| B | s | | 328 | | He | 22| Bn| T | ik | o | oA | PE| [ | O | | (| o e | o | | o BB | R
o . = o | B | | | | EET) D | o | et | S| HH | 0 o | ) RET ) B | | | 1) 0| P [ 2| ) S | | B | R | 4 || WH| 6| 4R
Lo | Efadi=3 =1 Eul N o | (| | B 0| el | 5 [ | | 4 | S| B S | ol | S| | B K| BE 4 | | P | <) o | | 10| ) i | HE | U | P | | R R
=t e T | B | Lt ot e 1) O o o) o ] 20 o | [ o | B | 0 IO | | | | | B | GO | ) 300 8| D | | S| f o {
m|= [l S 0 I = + ) A | 87| i | o] R | BB o o) AR o | R R e | | [0 | 2| | S| O [ SR (4 H | | | | | | | == (4| Ao
[ ik FBH L | L | | | ) O | B | 6| i) 0| | | M| | | | L | | R | | | | = | ) ) | hed| 80| ™| | K| e[ eRE| E
—| % . P o | HEH (R 02 (| e | 5 B | | | | 45| | | R | BB | | | | o | | 2| B | fun | ) B[ LE KT | EE B M| | B
o =d R R AR | | 2 (| O || ] || | (R ] | | R B 2| (| [ A 3 | (| | R R

Kol ottt 0=l o o e el R RS TRt e B R Rl B

o

Slp

i B et e e R bt e e et e e e P e e R e e
s
5
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iminar y

Prel

NJU6645

w [ ] o o e o o e s e s s e e s ]
| e e e e e e e v e e o e i e e e = o e
o | v e o . o e e e e e - i e
O e e et e e e = e o e o e e e o o o o e o e e | e
oo e o o e o e s o e e e e o e ] e e
< e e e e s i e e o e e e e e o et e |
o | i | | = | | ] e e o e i o o e e ot e o o s o s

5o | 5]t e e e e e o e ] o o e o

R EEEREEEEEE R ECECEE L E R e EE e EE R EEDEEEEEE
co e e e e e e e e o e e e e e o e e e e i s
o e s ot e o e o e e e o e e o e e o s e
e e e o e e o e e e e e e o | e e e e e e
o[ o e o e e e | e i e e e e e e e o v =
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oo o o e e ] e i i e [ 1 e e ] e e ) o

Twmmmm%ﬂmmmmmmmmm%%wmmmmmwwmm%mwmmmmmmmmmmmwmmmmmw

=

Bl
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Preliminar vy

NJUG6AE

Upper BIT Lower BIT

Chata.code | JIiScode (O (1 [ 23| 4|5 |6 |7 |B|9|A[B|C|DJE]|F
1F2 JE2 BIE|H Z|H| m B E L) FE|[8 F|F|]|L
1F3 JE3 | & B | B R R | P B E | F|R|E B &[]
1F4 JE4 B | E|E F || &% E B E| S B[R
1F& JE& | (E| S B &% | #H| E(R|F|EB F S|H(E
1FB JER BE | &% | 3% | @ | $H | b | )R | F | U | B | W35 ) | W
1F7 JE7 T B[ (| | K[ & | % | F | B|§E| ||
1FA, 3F2 B fE (A ) B | @ |8 B8 B BB\ R|(®|E|&
1FB 3F3 ElwlE|F| 4| BIE H S| H|IHE B F| B EE
1FC 3F4 W (M| E| S | (B2 B F|E|H B|A|LC[A
1FD 3F5 Bl F[(2 | &£ |2 | B8R 7| M| )5 || 0| EE ]
1FE 3FB JE | OR [ F | B0 | fE | Ak [ k| BE | ¥ | SE | F | ¥ | B BE| 3| FE
1FF 3F7 | # S| &5 | 8| iF |48 | S| $E | f2 |t | E | M| K | B
202 402 R T W EE | E | E| BRI B b IE| M BB
203 403 B OE[(H | #| B F | L B\ F E B || E|H
204 404 EHF(HF B F H| F UM B EIRKE B K KF|S[IF
2058 405 | B (E| & F(E(F| | B BN B E B|R|E
208 406 B e[| F|R|F[EIW|E|F|L|F(HF|EZ|IN|F
207 407 B B(f# || L|E[E| S| E M|B|F| F|6|#
204 412 | R (RS | 9 ) A0 | B | Be | BE | RS | 0E )% | 3% P | &
20B 413 Al | B [ BR[| 2 | FE |G ME|IE| W)X K| g | 8B
20C 414 jH | Wi [ @R | ¥ ) ¢H | FA | ¥ | S | #A | ®E |k | FR | MR R | (@ | &1
200 415 A F(E|B| G| F| | F| F| |2 B # K| FE
20E 416 B R\ H BB #| %% 2 EIHE|E | B | H[F|B
20F 417 E i | B B B | S| FE || @ B F|E B|8(8
212 422 M | | B (E[fE[ | BN FD | B3| FE|BI|E|&F|Iig
213 423 B (| & |5 | M & WM FIR|IF(B(H|E|#|S
214 424 FIE (e | | B F|E|IT|IE [ #E | 48 [ Fe (B8R B | ¥ | 48
215 425 MR F| S| S (B 8 F R F B EE S E
216 426 B [ BE | E B || 5| | E| BB E|E|kE|=|1F
217 427 T H[(FR | w|R|E[E|E|F| S| HE|E M|W|D
214 432 a2 K| | M| E|% | W M & |8 |E|H|E
21B 433 A B[k 8|18 || B ||| B ||| K| 8§
21C 434 BB & [ ¥ | i IR | 5¥ |Br |82 | A8 | Fa | B | | B [ %0 |
21D 435 Bt | BC )R | ith | M| T | E | R |0 || B ||| M[(WH|E
21E 436 F RIS E B B\ PP F E| BB | F|F([R|E
21F 437 5f | BY(35 |BE || W[ B || F || T || F| |8
222 442 M | WE [ P\ R | 3E [ RS | dEh | B PE 4R | BH | BA | RE | BT | B
223 443 B E(B|& B[F[EL H # E|TF| S (8| |8 K
224 444 L B | fE | M| BB tE|fE|E|FE| (B |15 |8 | 8
225 445 WM [if (46| | & [ | S| @ | B|F|F F|M|T|H
226 446 D B(=|E|F|E|(M S| ER|E|F | E|BE|EH
227 447 T | | IR | MR | T [ BF | pE | TR | B | M| BT | R | B | R
224 452 BE | Bp [ £T | W |G | | B Ry | G |89 | B | oE | §E) |8
22B 453 Ty | fEh ([ oE | # | S| B\ F | B|E |5 || 38| 4| BE
2C 454 sl | BB H|F|% |0t | F|E| B |[7F|4[H]E
220 455 T | K| BE| ik BR[| SE B HR | B | E| L || B H[E]F
22E 456 AN B E | B E| S| E|B|E|% | FH|#H|H &
22F 457 # FH[( B F T B S & F F H| B | & &K
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iminar y

Prel

NJU6645
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Prelliminary ;jyssar

Upper BIT Lower BIT

Chata.code | JIiScode (O (1 [ 23| 4|5 |6 |7 |B|9|A[B|C|DJE]|F
272 4E2 ED 2 E R PE |2 | F ||| BR[| E
273 4E3 Hi | BT |y PE|E|RE |G| E|R|BE|T || B[] E
274 4E4 = E W | F | W | E B B|F|FE B |BE|F[AN
25 4E5 W fm | | FF ) HF | M| BFBR |45 | B |8 BB EIB|E|R
2B 4ER B O w(fE (M| s M |#|F| | H|(L|H| " R F|E &
X7 4E7 wn | B[ BE | PN | % | RUI RS )RR D\ B GE | MR RE| A | ER
27A 4F2 | E (R S | BB | P8 B S|5 || B|F| M
7B 4F3 #OH# (R |FE|F (R | B E | B W[ | B | M| &
C 4F4 w | (B[ F0 |5 | T |66 | MR | =8 | & | E|F | H | E|E|&| B
Z7E 4FB - :
2?": 4F?" . . . . . . . . .
282 502 - S H| /| M| F AL [FR|F
283 a03 B A ([ FT|lw| @ |~ | A|FE|ZE[(EB|M|[MmIL]F][MA]E
284 a04 M@ | A E[ || [ BT [F]%]|{E] %
285 a05 M| (G % |F | [E|B|B|E|F[® &)
286 a08 18| & [ [ M8 | 1% [ fF [ f% )& | 8|8 &|F| @
287 a07 1B | (P [ & [ & | (F | (B[t )& | {8 &|)8| M| &){E)|H
284 512 B E(E @) (8|8 | %) M| #|E|)F|E[H|E| B
28B 413 E [ FE (@ 8| 8| & E| LI T R & R|kK|#
28C a14 M a5 | E|IMNEMHM BB E E E —|T|E|&F
280 515 E B[ |F| AW &|R|F|BH|EF|F|L|E|FH[E
28E 516 B L Jem [ F R ) B0 R BN B R H ) E0[w|E
28F a17 OB w el | R BRI B | SRR 6| M) BB
292 522 w o (BD 2| & | B0 BB | % BD | B | #a | B En| B
293 523 Bl aO(wmla @@ &@| | ELEILIFEEBEEE|TCE
294 524 FIOM(H [ F I H[E[FIA|B(M|E|E T E|NE
295 525 B\ F(&|L |2 | F ()8 | 8| )07 |07 000 0F|0F
296 526 OF | oF [OfF | OfL | O [Of [ OF | B | OR | G |0 | £ | CF ) OF | OF | &
287 a7 0| 0p[0F |omp|of | of [ OR | oF | 2| RE|0E|0 )08 | 5
284 532 FEI IR [0E |0 | | G |57 |0 | GF [0E | 0F | o | 2|05 | 0F
259B 533 O | O [ Of |0 | CE | W | 0E | Ok |05 | DR ) OE | GO O | 0F | OE | O
28C 534 0 | (W |0 | 00| BF | 0k |0 | Um | BN O0R | 0B (08| F|F | F
280 535 U | U | OR | Ofh | OF | UG | O |G | GF |05 | | |t ) W[ W | UE
289E 536 09 | O | OH | 0G| M| O¥ ) 0F | 0p | 0B OF | OF | UEWE)UNR(BF| E
29F 537 W |G [ WY w & BF0E )| ] E | B | & 3]
2A2 542 Eii) B AF [ 4l ) 3| 4F [ 4F | 3F
2A3 543 MO T | S || [ | )IR | KT | F )W | (B |
244 544 HOOE(f | & (| F|H|)E|E| )8 |5 B8 |F|F
2A5 545 B [ oF | | 0 | i | ) o | BE | BE )R B 42| 6| 4B
245 adb 2B E H FI E(E|F E L)L B S|V B =
287 ad7 FIF|E|F|F| |8 | F | X |\ F|HE D)\ HE| &
284 552 WA fE | f% | M |48 )09 | MR | SE R | M| BE) M8
2A8 553 AR AR AR AR AR A A A A A A A A
2AC 554 NE M| NE | MR | MY | NE ) I | MR | 0% | ME | B | RR | W) ME (M| B
2AD0 555 R IR F FIFIF E R LT RS FIE|—
2AE 556 EEIE| R B | E| X\ ¥ B BB E ¥ BEIEE
2AF 857 E M E H STIB X EFIFIRBEBIEER
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Preliminar vy

NJU6645
Upper BIT Lower BIT

Chara.code [ Scode (D)1 (2|3 | 45|67 |8|3|A|B|JC[D|E|F
282 a62 BIEIBEIB| P UL |S|iE | 2 || E[F|0)UF|lg
283 463 UF | UE [ |f | 2 [0 | F |k | IF | IF |8 |2 |I1E| & F
284 464 W[ H | & | F (12 F|ls| | = |18 F|E|£ | 6|IE
2B5 565 B UE [ UR (0T )0 |l | ) RE | R | U | W | BB | B4
2BE el FIE|E|F|F| ||| B |F M M o5 dF) 4|8
287 567 | ME W R T | H || BT  E| R B E|B| B
2BA 572 B B | FR | B | BE\RE B | FiE | WE |G| BE( MR EE|G O( W
2EE 873 H I F(H | F\HF(N | A= | Z | H|MW | H|E| @ & F
2BC 874 LS & (B | E | £ [ #5716 |H|H || |B|F| M|
2EBD 875 T | fE (PR | R R[(BM| H|IR| (R F|E|E|E|CH
2EBE 576 T [ E|E|Z[(B| BB TF (M| S|F|E|E|N
2BF 577 W E(® || H| M| m| B R[(E|E|E[E]E]|E
2C2 582 WlE(FE|®R|B R E|ZE|E| B BE[E B E[HE
2C3 483 | BE[(B|[E| &R | F|H | [E|1E | =] ) hE| B E
2C4 484 BlE(Z2| %R | % [(E (B8 |18 H) 8 F| 1B % %%
2CH 485 | 2 (E (S| CR(E B BB R E
2CB 556 W B[R E|CE[R R R B R BRI E|IR
207 587 HE | IR ) M) KB ) RE)IB B | W | R K[| M| BR|FEE
2CA 502 S| B Eb )P )R BE | BE|R | IL[ P[40 3T |47 | 40| 46
2CE 593 B[ F | M(H | HR)IF |37 (0| W || F | F| %
2cC 434 6| FE(HE | M | (1R | Hh)du | dE | FE|H O M| H|F | IF |
2CD 595 H (R W B[ | WY 19| S|
2CE 596 B B (| % E(18 | |36 || w8 F ) H|E| KB
2CF a97 W[ I8 | W) % )8R B R |
202 542 (B | B BB | 88| B(E || F(E
203 543 ARCAR: AR AR AR AR AR AR AR AR AN AR AN
204 544 Yoo | oir [ B | R ) B[ B | R | SR | W |l | em | BU | 60| BE | M| B
205 545 Bl | b [BF | b |GG (2 |FE|BE | SR | SE | A | |8 | F| £
206 545 ElEZE|F| R B[R | S| | E|8 | 2|E | 5|8
207 547 B ¥ | £ | = || ¥ |65 |05 |05 2F| E| 85| 6| &
204 EE2 Bl | BE | BE | B 0@ | G | B | ® B (DB B R|F| B
208 53 O el = N O P O I s O O 1 O 00 O 3 .5
20C 564 TE(AF| 4L |45 |t | P [ tH | R | #0 | 47 [ 43 | B |40 | 4E | f0 | 48
20D 5B5 TE 4R (AR | tE | B[ fid | AT | A0 |48 | B\ HE | HH | E || F | F
2DE 566 T | e[t | | tA (1R |G | fE | 15 | B | OF | HF | B ) B | fE | 43
2DF 587 Hotn [ B ||| R |13 F |0 (1B |5 || R
2E2 &C2 16 | R (15 | B | | fH |t | | e | B[ fF | ) HE[ RS
2E3 5C3 | B[ fw | AR |t [ MR L) MR | R R | M | fH | W K| R |0
2E4 5C4 T | fE (10 | 4F | (B || R |5 || 1R | 8| %% | 8|18
2E5 5C5 | B[ AW | | KE (1R | R | AE | B | fE)fR ) M) AFH | fE |48
Z2EB 5Ch R IR AR AR A AR AR AR AR AR A A
2EV 5CY |t [ fE | | AF |t | HE ) |18 | 4F | B W) W&
2EA 502 B E BB | E|E|F | | %[ #[%]H)E|#
2EE 503 MO BE[AF | B M( W ) &y | R | BE |Gk ER| BN EN BB
2EC 504 BhOIEL | M B )R T (WM R K|
2ED 504 Vi | PE | FE | ME )RS | BR | RR | Ba BT | H|E|E|B
2EE 506 BE HE[E|S|F|(& | F || [E|F|F|E|L] |
2EF 507 b = B - I o O O I I O O O O O B

New Japan Radio Co. Ltd.

_40 - Ver.2012-11-22



Preliminar vy

NJUG6AE

Upper BIT Lower BIT

Chata.code | JIiScode (O (1 [ 23| 4|5 |6 |7 |B|9|A[B|C|DJE]|F
2F2 5E2 Ml |E| F[E|FE| T8 | M@ |F][ % |8 HN|H
2F3 5E3 EIEAN AR AR A SRR A A A
2F4 5E4 I BE[FE|F| || FE|(F|E| M| Z|F|R | E|&|ER
2F5 5E& F EH(B | Z|EB|E|FE M| B I R|F| F I H | B BB
2FB 5ER W im [ HF | B|E|R|B|F|E| M| E M| B E(E
2F7 5E7 | E|E| || E|EF || E| 28 8|
2FA aF2 FE|E[E | EB|E| B | E|R | 2|8 8| B S| B|E
ZFB aF3 E | E(B|F | & | R PIE|EREIE|F|E E|E|B|E
ZFC aF4 B (B | F|E (B | E | 8| E|E| B (B B|E|K
ZFD aFh M R (B [(E g w0 R B[ E|E B B|R|ET
ZFE aFB T E[E(B | (@B e B Z| B BE(B|E|EE
2FF aF7 A AR A A - A AN - AR AN AN
302 602 BRI B B R B 2 R E|B|F | HE|A| M| E
303 B03 BR[| E | B2 S % | =BR8P
304 B04 PO (S8 |E | B[R (IR | 1B | R | IR | FE |8 | W | R | W | I8
305 B05 ;MR 2E R BL)W | VB | E | 9% ) BL | H | B W | [ Y| BF
308 GO0E B IQ(FH | W | RS | FE | IR | WP | HE | PR | MF | BE (IR | IR | B2 | 8§
o7 GO7 R W | % | |1 |3 (I (3% |18 | )2 |18 mE || B
304 612 o0 | % (Bt Rt )% | RGO\ Be )R | BE|¥E | % |3 |ER| %
JOB 613 S E(E | ¥ K| R | F oo || BB | B G| & | 8| B
Joc 614 E | F(fg | & | & | 8|8 685 & &)= |7 (& | WK
300 615 W E(E| R | E|E|F 8|\ E| | F | F E|E|H|F
J0E 616 B | ® R M| B E R E|E R EIR(E|&
30F 617 B E ) m | & B FE ||| 5
312 522 G| ™| % #H|E |% |6k |F |67 |67 |65 |8 |65 /8| %8
13 B3 By | BE (9 | £ | 5 | F| & || =K | W) E|B|H|BS|BL| B
314 G224 B | Bf (B | & | [ B | BF |2 | By | B | BE | BY B | BE | BR | B
315 B25 S |Bf (BE | B OF | BE | G |G | B | BE | PR | B | BF | BE | IR | B
316 626 # | OF [ F5 | &= | MR | AL [ GtD ) G | P | B | B | RE | BF ) B | & | 1R
7 627 Be | bR (BB | S | GH | B[RS | TR | RE | || B | FE|B
314 632 B | 6% [ bk | BE | B | B | BE | R | & | RE WD | W [ TE | 2| W
J1B 633 w | mh [ TH | TR TR | B (B | TR | W& | &|F (M|
Ejle 634 B # [ B[R | R || HE | M| F ||| TR F B || #
310 635 ’OE| | B B B T E S S| E E|E|E
J1E 636 E )RR\ E | | F | BB | 5 | O | % | vE|ub |97 | G| uF | 9B
31F 637 WB[(E| A |H | M| E | %| S| E|F|E F|E£|E
32 542 B | %8 | F|%¥ | £ | E\E | H| B |fF|M|F|E|fF
323 B43 B | B[ FE | EE | RN | | G| EF | W | BE | BE| K |G| BT | RS | =
324 B44 ¥ B (5| B | BT % | AR |FR|BE | B | N\ SF | H|E | B
3258 B45 AR AR AR AR AR A AR AR AN AR AR AN AR AN AN
326 646 BOORE( V| Mb | WF | B IS |SE|If [ HF | HE | 4B | SE|E | 4B | i
37 647 B HE [ BR[| B | dR [ BE W | BB | B E | E|RL| &
24 652 Bl hn [ A | S | MM | B | Rk |G | BB | BT | BF | 8| B | fiT | &%
J2B 653 i | s8R B | B|iE|F|E|E| M| S B| K| 8-
J2C 654 B OB AR % W EE B B|SE|ER| & #[E| &
320 655 M | PR | FE|GE M SR\ GE | RE | BB R GE | FE I8 iE | B
32E B56 PR\ R [ FE| WM | b | Gm | E PR\ | e | GE | B F | B W&
32F 657 A ol N - S A O B A - 0 M M S - O A

New Japan Radio Co. Ltd.
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Upper BIT Lower BIT

Chara.code | JIScode (O] 1 2|3 [4]|5]6]|7|B[8]|A|B|]C|D|JE|F
372 BE2 BB R | A|E A | w [ | GH M| BB R FE|RE
373 BE3 iR | B | 2B | RGP 8F | BE | BF | RF | BF | = | 3F | SF
374 BE4 B | &F | BF | HF | AT | BY | B | B ) B [ BE | B | A2 | BE ) A% | B | BB
375 EES B Ef | BY B | RO\ EE | BE| B FH | F | B ED | & | 30| H
376 BER $ | fh | F9 | fm | Py | SR O| SB[ B | fG ) GH | 55 | 3 ) fw | $5 | 3% | 3
377 BEY iR | 50 | 7 | FF | f% | 55 | 0| BE | PR |84 | §F | 85 | W | 87 | 301
A GF2 P | 85 | 4% | f0 | B5 | e [ FR | S| B (B | 0% | R | IR | 5G| S
7B BF3 fo | g% | B | AP ) BT | R | BW | #5 | B | 6F |68 |8 T | |8
Erje GF4 M| % | R | IS | | S | fE | PR BE |55 | BB | ¥ G| S | 3R | i
D BF5 M8 KB B B M| MR RI) MMM
I7E BFE Pl | R | B | TT ) PRR | I | P | Bl | RA ) R | BH | Rl R | RA | B | B
I7F BF7 Rl | R | R | B ) BT | B | B [ P | BR | BE | B | AR | RS ) PR | B
352 702 P | B4 | B | P | M B2 | B [ BA | PR | B | BE | BS | BE | B8 | BeE
383 703 K || G| | M| FE K B B E E|E
384 704 EE F EIE B B K| B\ % B 5 W E|\E|E
385 705 B | % | fBF | BR | EE | En | &% | 80 | ER | h | 4B | 8 W B | 8| B
346 706 AR AR A AR AR AR A AR A A A
387 707 B2 | B9 | AF |5 | PE|DE |25 | B | 35 (%A | %R | %A | BE | BE | F
354 712 B BR | QA | G| MR ) B | BE | H | BE | W | BE | EX | BN | R | ¥R
J8B 713 B | BR | B | WS ) BE ) BA | B | MM ) B 0GR | RS |62 ¥ | BB | BF | BB
J8C 714 Bk | B | B | BF | ME | B% | EE | BR | B [ Bu | B | Bk | BE | BR | % | B
350 715 87 | 85 |G |59 | %% | 98 | BH | GE | BH | %R | %5 | %R OB | 8% | ¥ | BE
J8E 716 BE | BR | 8% | B | G5 | O | BE | %E ) R | BE | G5 | %E O RT | AR | WE | A8
38F 717 B RE | RE | PR | AR EC | W K| E | B | E | ¥ E | ¥ | %
392 722 & ¥ | 5|8 F B M B E R E| G &
393 723 B | BE | PR | M ) B | R | JE | E5 | EF | GF | Gm | Bf ) #F ) 7 | gF | &2
394 724 B 8% | | BN ) B | M| &5 IR )R | BQ | BR | BE B | B | & | 5
395 725 Be M |84 | o | B B4 | BE (R BN | BR | B | ED BD | BT | MR | ER
396 726 Bh | BE | B5 | BM (BT |BR B B B || = | R M| I|E|E
397 7 Bf | F8 | B | & | B | B | FA [ FB|BF | nE | TR 38 | 38 || BB
394 732 Te | B | AR [ RE | TE | RE | B8 | 3R | BE | gE | BB | )38 B E
398 733 BB | ZE | GE | RE | WR ) VR | GE | EE ) BB [ W0 ) BB | EE )RR RE| B
39c 734 75 BE | E g | B9 | BE | B | FE|GE| WO\ BE E O E W | F| ¥
3890 735 B RD | @9 BE | W | RR | RGO\ BB) RS )RR | BL | W ) BE | B | EE | EE
39E 736 b | B ¥R | W | Mk | md | B | BE ) HE | SE | E | R BB | (W
39F 737 b | ol | g8 | BB | BR | G0 | BT | mo | e | 6F | o6 | 6s | AL | BB | B
382 742 | |E|E|F|EE[- ) |- : :
3{53 ?43 . . . . . .
344 744
345 745
38 746
JAT 747

New Japan Radio Co. Ltd.
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Correspondence Table of Half-size character d& and Character pattern (ROM version “00”)

LOWER #kitiHEX]

ElTl&8|9[A|B|C|D|E]|F

UPPER 10bit (HEX)

_44 - Ver.2012-11-22
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(4) FULL SCREEN REVERSE DISPLAY FUNCTION
This function reverses the full character and graphic display part except the icon display part. It is possible to
reverse display easily without the RAM rewriting by this function. The cursor and the attribute display part
are reversed too.

Ve -7x @z (]
il $ﬂ$ ‘ﬂ?k_‘:’“?i

5 F ICE%DE Fhonit Bk
[] | e s d 5
TEL WA - 1234 AR
$®128 1H(E) M12:34 2006 4

The icon part doesn't change.

Character/graphic part is reversed.

New Japan Radio Co. Ltd.
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(5) CURSOR CONTROL

The method of displaying the cursor has 3-kind that are the reversing blink (BW="1") and the underline
blinks of 16th row (C="1") and the black blink (B="1"). The “LC” register is possible to switch the cursor

display of 1-character corresponding to the DDRAM address set in the address counter and the cursor display
of the entire line including the setting address.

(5-1) Character Cursor
(5-1-1) Underline <C="1", LC="0", B="0", BW="0">

The underline is displayed to the 16th row. When there is ON data in the 16th row, the data displays the
logical add with original data.

- Cursor

(5-1-2) Reverse Blink <C="17, LC="0", B="0", BW="1">

The character at the cursor position is blinking with the reversing display. And then, the reversing switches at
every 32-frame cycle.

It alternately displays at
every 32-frame cycle.

(5-1-3) Black Blink <C="1", LC="0", B="1", BW="0">
The character at the cursor position is blinking with the black pattern display. The blinking switches the all
black pattern and the character pattern at every 32-frame cycle.

It alternately displays at
every 32-frame cycle.

New Japan Radio Co. Ltd.
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(5-2) Line Cursor
(5-2-1) Line Unit Underline <C="1”, LC="1", B="0", BW="0">
The 16th row of the line including the DDRAM address setting in the address counter is all ON. When there
is character data, the data displays the logical add.

=) ?ﬁﬂ%ﬂ%‘tﬁi
1A 1 CExES EoniEEEh
NJUBB45 EFR O MM,
L CDFS14
TEL 13- 1234 - 00 A 001234 00
®128 18z MM2:34 20065 4
< =
HTH A ER T =1
Nqu§545$%£9§ﬁ%%ﬁ
e I . . .
LY _ Line Unit Underline
TEL : - 1234 AARIE LR HA- 1234 00
®128 1HGE) AM12:34 20065

(5-2-2) Line Unit Reverse <C="1", LC="1”, B="0", BW="1">
The line including the DDRAM address setting in the address counter is reversed display.

ilm Kﬂﬁﬁe‘tﬁfﬁi

YHH I CEFEF HEonicBEER
NJUBB45 EFR O MPE
LCD S

TEL - -1234 - )00 R A 3k - 1234 - KK

@128 1H(ZE) MM2:34 2006 @

< -

HTH K’Eﬁﬁk_‘:”ﬁ
155 %%DE

NJUEBS 4 g ;;5'____ 2 O M - Line Unit Reverse

TEL : 4~ 1234 }{}{}{}{F.ﬂ«}{
®12H 1HE) AM12

(5-2-3) Line Unit White Blink <C="1", LC="1", B="1”, BW="0">
The line including the DDRAM address setting in the address counter is blinking with the white pattern
display. The blinking switches the all white pattern and the character data at every 32-frame cycle.

=1H K%ﬁﬁ:ﬂ%ﬁ
15H 1 CEx5l BooiEEd
NJUBB45 EFR O MPE,
LCDRFZA/4
TEL 13- 1234 OO A 0= 1234 - 0000
€128 1HE) M2:34 2006 4@
= =
T %y macEn
= al oo1k Elg
Line Unit White Blink
L CDESA _ ine Uni ite Blin
TEL 13- 1234 - 0000 A 0= 1234 - 3000
€128 1H(&E) M2:34 2006 @
WNew Japan Radio Lo. Ltd.
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(6) DISPLAY ATTRIBUTE SETTING
NJU6645 is set the Reverse Display, the White Blink Display and the Reverse Blink Display by the display
attribute code of each character in 2-bit. This display is applied in matrix unit of the 16 x 16 dots in the
full-size data and the 8 x 16 dots in the half-size data. The White Blink Display and the Reverse Blink
Display are switching at every 32-frame cycle.

< Relation between the input data at the data writing to DDRAM and the bit >
The attribute code of full-size / half-size character is allocated the 1st bit and 2nd bit in the 1st byte. When the
DDRAM data is written, it is necessary to select the attribute code of this bit and to input the attribute of each

character.
[Full-size character data] [Half-size character data]
Ist byte 2nd byte Ist byte 2nd byte
O |vn|anlal=|o||lo|lvnlS|alal—|o ~NOlun|Son|lal—|lo|l|Yvn|S|onlal—|o
[a] [a] [a] |a] [a] |a] |a] [a] [a] ja] [a] [a] ja] [a] [a] ja) [a] [a] [a] |a] [a] [a] ja] ja] [a] ja] ja] [a] ja] ja] [a] ja)
ik ) . e Half-size Half-size character
213 Full-size character code 14bit ElE . .
E £[5| attribute code code 8bit
— NN | — | —_— — —
= RN EEEEEEE =|zl=|=|=|=|=|=|5|5|2[2|2|2|5|8

< Correspondence of the attribute code and the display status >
The display status changes according to the following tables.

P1 PO Display Status
0 0 Normal
0 1 Reverse
1 0 White blink
1 1 Reverse blink
New Japan Radio Co. Ltd.
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< Example of display when the display attribute is selected >
(i) Reverse

<Full-size character display>

(ii) White blink

Ver.2012-11-22

New Japan Radio Co. Ltd.

<Half-size character display>

It alternately displays at
every 32-frame cycle.

It alternately displays at
every 32-frame cycle.
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(7) RELATION BETWEEN ATTRIBUTE, BLINK and FULL SCREEN REVERSE DISPLAY
The attribute display, the cursor display, and full screen reverse display are sequentially processed as shown
in the following figures. The period that the data of various blinks is converted is reversed in the attribute
display processing block and the cursor display processing block. Therefore, when the part where the attribute
of the blink was selected and the cursor position of the blink overlap, the attribute display and the cursor
display are alternately displayed. The full screen reverse display reverses the data after the attribute display
processing and the cursor display processing are done.

Period A is CGROM,CGRAM
Active Setting Processing Content
OFF
Reverse Reversing all bits. (INV)
- - Reverse blink "Reversing all bits at period A. (INV)
32-flame Attribute processing block \ White blink  [|Changing to the OFF data in all bits at period A. (NOR)
Counter
L - Setting Processing Content
OFF -
Cursor processing block Underline Changing to the all ON data in 16th row. (OR)
Black blink (Changing to the ON data in all bits at period B. (OR)

'

Period B is

Active

Full screen reverse
processing block

\

v

Period B = Period A Display Data

Reverse blink

[Reversing all bits at period B. (INV)

Underline(Line unit)

Changing to the all ON data in 16th row within the line. (OR)

‘White blink(Line unit)

(Changing to the OFF data in all bits within the line at period B. (NOR)

Reverse(Line unit)

Reversing all bits within the line. (INV)

Setting Processing Content
OFF
Reverse Reversing all bits. (INV)

< Method of display when attribute séection overlaps with cursor display >

Attribute

Attribute + Cursol display

OFF

Underline

Black blink

Nomal

Reverse blink

G
G
G|
G|

Underline
(Line unit)

White blink
(Line unit)

Reverse
(Line unit)

-50 -
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NJUG6AE

Attribute

Cursol

Attribute + Cursol display

Reverse

AB ................... F G

Reverse attribute selection part

OFF

Underline

Black blink

+ | Reverse blink

Underline
(Line unit)

White blink
(Line unit)

Reverse
(Line unit)

Attribute

Cursol

Attribute + Cursol display

Reverse
blink

Reverse blink attribute selection par

OFF

Underline

Black blink

+ | Reverse blink

Underline
(Line unit)

White blink
(Line unit)

Reverse (Line)

Ver.2012-11-22

New Japan Radio Co. Ltd.

-51-



NJUBBAS Preliminar vy

Attribute Cursol Attribute + Cursol display

.
AB || FG

D I my Rm————————
White blink attribute selection part Underline AB C D E F G

Black blink

White

blink + | Reverse blink

Underline
(Line unit)

White blink
(Line unit)

Reverse (Line)

New Japan Radio Co. Ltd.
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(8) COMMON DRIVER OUTPUT SWITCHING
The common output order of NJU6645 is selected by CSEL terminal (Both sides wiring or Comb wiring).
When the CSEL="L", the COMO to 47 connects on the upper half of the panel and the COM48 to 95 connects
on the lower half. When the CSEL="H", the COM is divided by 16, that is connected to the panel by the
comb pattern.

< Wiring image >
(i) CSEL="L" Both sides wiring mode

Panel
(CS EL:"L") COM48

COM95
COMMK1

COM47 COMMK 1
: COM95
: NJU664= :

COMO :

COMMKO COM48

(i) CSEL="H” Comb wiring mode

COM48

COM16 .
: Panel 0"
COM31 —
(CSEL="H") |
COM32 COM79
COM47 COM30
COMY5
COMMK 1

com47 COMMKI
: COMOS
: NJUBBAE :
COMo :
COMMKO COM48
New Japan Radio Co. Ltd.
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(9) COMMON SHIFT DIRECTION / SEGMENT OUTPUT DIRECTION
The direction of COM scan and SEG output of the dot matrix part and icon part is changed by "Driver Output
Control" instruction (SEL1, SEL2). The output data of SEG and COM changes as follows.

COM output direction switching

< SEL1="0">
FE e
o T 223
SO0 SSs
s COM data S
EE 353
SO0 TTTTTTTTTTTTTTTTTosoossooommmooooooo ZZ2
SO0 . o002
s COM output terminal S

< SEL1="1">
FE e
=008 ~TTTTTTTTTTTTTToTTToTTToToToTooooooooo 223
SO0 SSs
8 COM data 8

e ———————

%
&

EE 353
528 223
g=" 882
S COM output terminal S
SEG output direction switching
< SEL2="0">
FE 797
L I 89
SEG data nee
FE 77
L I 89
SEG oufput terminal s
< SEL2="1">
25g 7%
1 - 50
SEG data nee
e ———————
i —
253 484G
MMM  ———————mm e [N
»n A é é é
SEG oufput terminal
New Japan Radio Co. Ltd.
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NJUG6AE

The correspondence of the display position on the panel and the DDRAM address is changed as follows.

SEL1="0", SEL2="0"

The correspondence of the displaposition on the panel and the DRAM address (SEL1="0"

SEL2="0")

1-digit

2-digit

3-digit

4-digit

5-digit

6-digit | 7-digit | 8-digit | 9-digit | 10-digit

11-digit | 12-digit | 13-digit | 14-digit | 15-digit

16-

digit

1-line 000

001

002

003

004

005

006

007

008

009

00A[00B|00C|[00D|00E|00F|010{011]012]013

014]015]/016/017|018|019]01A|01B|01C|01D

01E

01F

2-line {020

021

022

023

024

025

026

027

028

029

02A]02B[02C|02D| 02E|02F|030{031] 032|033

034/035]036]|037[{038]039[03A[|03B|03C|03D

03E

03F

3-line | 040

041

042

043

044

045

046

047

048

049

04A]04B[04C|04D| 04E| 04F| 050 051|052 053

054/055]056]|057[058] 059 [05A|05B| 05C| 05D

0SE

05F

4-line | 060

061

062

063

064

065

066

067

068

069

06A]|06B[06C|06D| 06E|06F|070{071]{072|073

074|075]{076|077{078]079[07A[07B| 07C| 07D

07E

07F

5-line | 080

081

082

083

084

085

086

087

088

089

08A|08B[08C|08D| 08E|08F|090]|091]092]|093

0941095]096]|097[ 098] 099 [09A[09B| 09C| 09D

09E

09F

6-line ||[0AQ

0A1

0A2

0A3

0A4

0AS

0A6

0A7

0A8

0A9

0AA[0AB|0OAC|0OAD|0AE|[0AF]0B0|0B1|0B2|0B3

0B4|0B5(0B6/0B7/0B8|0B9|0BA|0BB|0BC|0BD)

0BE

0BF|

SEL1="1", SEL2="0"

The correspondence of the displaposition on the panel and the DRAM address (SEL1="1"

COMO
COM1

COM9Y4
COM95

nd

T H BT =1t
15H 1 CH

NJUEBE 45

TEL : ¥i-1234 - ¥F

i

TEmis
EFR O MY
LCDFESA/14
MM HH-1234-X
2H 1B (E) MM12:34 20085

BB

m

}{
4

=

SEGO
SEG1

SEL2="0")

EG254
SEG255

S

1-digit

2-digit

3-digit

4-digit

5-digit

6-digit 7-digit 8-digit 9-digit | 10-digit

11-digit | 12-digit | 13-digit | 14-digit | 15-digit

16-

digit

1-line [[0AO!

0A1

0A2

0A3

0A4

0AS

0A6

0A7

0A8

0A9

0AA[0AB|0AC|0AD|0AE[0AF|0B0|0B1|0B2|0B3

0B4|0B5|0B6[0B7|0B8|0B9|0BA|0BB|0BC|0BD

0BE

0BF|

2-line {080

081

082

083

084

085

086

087

088

089

08A|08B|08C|08D| 08E|08F[090]|091]092]|093

0941095]096]|097[ 098] 099 [09A[09B|09C| 09D| 09E

09F

3-line | 060

061

062

063

064

065

066

067

068

069

06A]|06B|06C|06D| 06E| 06F|070|071]072|073

074|075]076|077{078]079[07A|07B|07C|07D| 07E

07F

4-line | 040

041

042

043

044

045

046

047

048

049

04A]04B[04C|04D| 04E| 04F|050{051] 052|053

054/055]056]|057{058] 059 [05A[05B|05C|05D| 0SE

0SF

5-line {020

021

022

023

024

025

026

027

028

029

02A]02B[02C|02D| 02E| 02F| 030 031|032 033

034/035]036|037{038]039[03A|03B|03C|03D|03E

03F

6-line | 000

001

002

003

004

005

006

007

008

009

00A[00B[00C|[00D|00E|00F]010{011]012]013

014{015[016{017/018]019]01A[01B|01C|01D|01E

01F

Ver.2012-11-22
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NJU6645

Preliminar vy

SEL1="0", SEL2="1"
The correspondence of the displaposition on the panel and the DRAM address (SEL1="0"

SEL2="1")

1-digit

2-digit

3-digit

4-digit

5-digit

6-digit

7-digit

8-digit

9-digit

10-digil | 11-digit

12-digit

13-digif

14-digit

15-digit

16-

digit

1-line

01F

01E

01D

01C

01B|01A

019

018

017|016

015

014

013

012

011[010

00F|[00E

00D[00C]| 00B[00A|

009

008

007[006

005

0041003

002

001

000

2-line

03F

03E

03D

03C

03B|03A

039

038

037|036

035

034

033

032

031]030

02F|[02E

02D[02C| 02B[02A]

029

028

027/026

025

0241023

022

021

020

3-line

05F

05E

05D

05C

05B|05A

059

058

057|056

055

054

053

052

0511050

04F[04E

04D[04C| 04B[04A|

049

048

047|046

045

0441043

042

041

040

4-line

07F

07E

07D

07C

07B|07A

079

078

077076

075

074

073

072

071|070

06F | 06E

06D]06C|06B|06A

069

068

067|066

065

064 | 063

062

061

060

5-line

09F

09E

09D

09C

09B|09A

099

098

097|096

095

094

093

092

0911090

08F|08E

08D[08C|08B[08A|

089

088

087/086

085

0841083

082

081

080

6-line

OBF

OBE]

0BD)

0BC|

0BB|0BA|

0B9

0B8

0B7]0B6[{0BS

0B4

0B3

0B2

0B1{0BO

0AF|0AE]

0AD|0AC|0AB|0AA]

0A9

0A8

0A7[0A6

0AS

0A4|0A3

0A2

0A1

0A0]

SEL1="1", SEL2="1"
The correspondence of the displaposition on the panel and the DRAM address (SEL1="1"

COMO
COM1

COMY%4
COM95

iﬁ?“‘ﬁ"ﬂ%ﬁ%“ NSl
[ R
a#aauum

f-‘«zl}{}{}{}{ REST-3: AT
s ()BT BEr@

SEL2="1")

SEG254
SEG255

1-digit

2-digit

3-digit

4-digit

5-digit

6-digit

7-digit

8-digit

9-digit

10-digil | 11-digit

12-digit

13-digif

14-digit

15-digit

16-digit

1-line

OBF

OBE]

0BD

0BC]

O0BB|0BA|

0B9

0B8

0B7|0B6

0BS5S

0B4

0B3

0B2

0B1[{0BO

0AF|0AE|

0AD|0AC|0AB|0AA]

0A9

0A8

0A7[0A6

0AS

0A4|0A3

0A2

0A1

0AO0]

2-line

09F

09E

09D

09C

09B|09A

099

098

097|096

095

094

093

092

091]090

08F|08E

08D[08C| 08B[08A|

089

088

087/086

085

0841083

082

081

080

3-line

07F

07E

07D

07C

07B|07A

079

078

077|076

075

074

073

072

071]070

06F|06E

06D[06C| 06B[06A|

069

068

067[066

065

064|063

062

061

060

4-line

OSF

0SE

05D

05C

05B|05A

059

058

057|056

055

054

053

052

051050

04F|04E

04D] 04C|04B|04A

049

048

047|046

045

044|043

042

041

040

5-line

03F

03E

03D

03C

03B|03A

039

038

037|036

035

034

033

032

031]030

02F[02E

02D[02C| 02B[02A]

029

028

027/026

025

0241023

022

021

020

6-line

01F

01E

01D

01C

01B|01A

019

018

017|016

015

014

013

012

011[{010

00F|00E

00D[00C] 00B[00A|

009

008

007|006

005

004|003

002

001

000

- 56 -
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Preliminar vy

NJUG6AE

The correspondence of the SEG/COM terminals and the MKRAM address is changed as follows.

The correspondence of the SEG/COM terminaland MKRAM address (SEL1="0", SEL2="0")

SEG
0] 8[16]24]32[40]48[56]64[72]80|88] 96 [104[112[120[128|136]144|152[160]168]176|184|192[200208|216]224|232[240|248
7 [15]23[31]39]47]55|63]71]79]87]95[103] 111]{119]127]135[143]151]159]167)175|183|191]199]207|215|223|231]239(247|255
Cl\(glll\{/IO 100{101{102{103|104|105(106{107[108|109(10A|10B|10C|10D|10E|10F| 110|111 | 112{113[114|115[116|117|118|119|11A|11B|11C|11D|11E|11F
CI\O/III\</11 120]121]122]123|124|125|126|127|128|129|12A| 12B| 12C|12D| 12E| 12F|130| 131| 132| 133| 134|135/ 136| 137|138 139|13A|13B| 13C|13D| 13E| 13F
The correspondence of the SEG/COM terminaland MKRAM address (SEL1="1", SEL2="0")
SEG
0] 8[16]24[32[40]4856]64[72] 808896 [104[112[120[128]136]144|152[160]168]176[184|192(200]208|216]224|232[240|248
7 [15]23]31/39]47]55]63]71]79]87]95[103]111]119]127]135[143|151]{159]167|175]183|191{199]207|215|223|231)|239|247|255
Cl(\)/ll\ljlo 120]121]122]123|124|125|126| 127|128 129|12A| 12B| 12C|12D| 12E| 12F| 130| 131| 132| 133| 134|135 136|137 138| 139|13A| 13B| 13C| 13D| 13E| 13F
Cl\éll\lj“ 100{101{102{103|104|105[106{107[108|109(10A|10B|10C|10D|10E|10F| 110|111 | 112{113[114|115[116|117|118|119|11A|11B|11C|11D|11E|11F
The correspondence of the SEG/COM terminaland MKRAM address (SEL1="0", SEL2="1")
SEG
0] 8[16]24[32[40]48|56]64[72] 808896 [104[112[120[128|136]144|152[160]168]176|184|192[200|208|216]224|232[240|248
7 [15]23]31]39]47(55]| 63| 71| 79| 87| 95| 103) 111]119]127)135]143]151]159]167]175(183]191] 199]207|215]223| 231|239| 247|255
Cl\(glll\{/IO 11F|11E|1ID|11C|11B|11A| 119|118 117| 116| 115]| 114 113 | 112| 111 | 110| 10F| 10E|10D| 10C|10B|10A| 109|108 107| 106| 105 | 104 | 103 | 102 | 101 | 100
CI\O/III\</11 13F|13E|13D| 13C| 13B|13A| 139|138 137|136 135|134 | 133 132 | 131 | 130| 12F|12E|12D| 12C|12B|12A[ 129( 128 | 127|126 125| 124 | 123 | 122| 121|120
The correspondence of the SEG/COM terminaland MKRAM address (SEL1="1", SEL2="1")
SEG
0] 8[16]24]32[40]48[56]64|72]80|88] 96 [104[112[120[128|136]144|152[160]168]176|184|192]200208|216]224|232[240|248
7 115123]31/39]47]55]63]71|79]87]95[103]111]119]127]135[143|151{159]167|175]183|191{199]207|215|223|231)|239|247|255
Cl(\)/II\IEIO 13F|13E|13D| 13C| 13B|13A[ 139|138 137|136 135|134 | 133 132 | 131 | 130| 12F|12E|12D| 12C|12B|12A[ 129( 128 | 127|126 125|124 | 123 | 122| 121|120
Cl\(glll\{/ll 11F|11E|1ID|11C|11B|11A| 119|118 117| 116| 115]| 114 113 | 112| 111 | 110| 10F| 10E|10D| 10C|10B|10A| 109| 108| 107| 106| 105 | 104 | 103 | 102 | 101 | 100
New Japan Radio Co. Ltd.

Ver.2012-11-22
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NJUGEAS Preliminar vy

(10) PARTIAL DISPLAY
The partial display is executed by combining the Display Duty Ratio instruction "DN2, 1, 0" with the Display

Start Position instruction "DST2, 1, 0". This function reduces the LCD driving voltage and the power
consumption when the duty set low like the clock display of stand-by.

Ve m ; _
xﬁ_El 7’4.1 *H%ﬂﬁim?i _________________ L
| _¥FH I CEEE HEonicEER 2.

AU B 645 EFROMPIR. |3
____________________ LCDESA4L 14

TEL 3 A0 1234 -l nE A s K- 1234 ] S
®12H 1H(E) AM12:34 20065 4| 6

Display Duty Ratio = 6th line

Display
Area
Non-display
Area

T Display Duty Ratio = 2nd line
Displa . o) .
Arca y@ Display Start Position = 3rd line
Non-display

Area

When the Display Start Position is set to the 3rd line, the character data of the first line of the DDRAM
address is displayed from the 3rd line (33 to 48 rows). When the Display Duty Ratio is set to the 2nd line, the
duty corresponds to 2-line (16 rows x 2 + 2 rows of icon part).

-58- /Vewa’ 5 o Co. ) Ver.2012-11-22
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(11) VERTICAL SMOOTH SCROLL
NJU6645is executed to the vertical smooth scroll display of 1-dot unit by combining the Scroll Start Row
with the Scroll Start Line. The display scroll is set by the “Scroll Start Line” instruction (0,1,2,3,4, and 5-line
scroll) at the unit of line (16-dot units). The display scroll is set by the “Scroll Start Row” instruction (0,1,2,
--- 14, and 15-dot scroll) at the 1 dot unit. The display shifts to the upside only the amount of “Scroll Start
Line” + “Scroll Start Row”. When it is made to scroll by Display Duty Ratio = 6-line, the display that pushed
outside the screen appears from the other side.

< Example of smooth scroll display >
(1) Scroll Start Line = ”0-line”
Scroll Start Row = “0-dot” 4

BB T =T
TA 1 CE5g) | Monik
NJUBB 4 S5EFTR OM
LCDHFSA
TEL i -1234 -33KK
1283 1Bi&E) M12:34 20062

EpiE
ﬁﬁ

D 0Py —

EEEEEEEFEREE PP IS

(i1) Scroll Start Line = 0-line”
Scroll Start Row = “8-dot” >

F | I-’+H"H":TJ‘K'1 TR T L

A1 CERES | BonilEEEf
M)
Y

EEEEEEEEE

NJUBB 4 5EFTRO E

[
2
€
4 LCDEFZ-A10
5
S

TEL: HX-1234 - HxnK r
12H 1,_%5 &) ﬁ'ﬂ.hfl 2 34 20064 rr

a4 s

b ol o .

(iii) Scroll Start Line = ”1-line”
Scroll Start Row = “0-dot”

2 1A CERE Booiledh
3 NJUBB45EFROMME,
4 LCDMZ4h
5 TEL:¥x-1234-3KK

& 128 1H(E) M12:34 2006
1 FTBFEERRET ST

(iv) Scroll Start Line = "2-line”
Scroll Start Row = “8-dot”

[ R I T e ol o LW LN TR =T
LCDFZAY
TEL HH-1234 - )HnK
128 1H(&) M12:34 2006
FEAmSRRS
ﬁmlcg%ﬁ ﬁmim#

D = T s

New Japan Radio Co. Ltd.
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NJU6645

When the scroll operation to above by 4-dot of the 5-line display, the sequence and the panel image are

< Example of 4-dot smooth scroll display >
shown below.

1 1 1 1
I I I I
1 1 1 _ 1 —
_ | M | .HO | 3 | .mm
2 - - I3 | 5 5
2 I -
= =
2 I S I 2 I .m | ..m.m
S P S i © <
1 1 1 1 ~
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
— oo | Foosw]) Faoswed ) faoswed ) oI O ©
— O 0 = 10 I roosw| | Faoswy | faoswg | o4 S WD
— O 0 = LD |l ) Fooswd ) fomswng o400 S W D
— OO s “12845_“|28450“.2845R“ (S TR}
— O 0 = 10 |l Foosod  forosw o4 S WD
— () WD | ool ) Fauogsog ] faosog ) (SRR TR (o]
— O 0 = 10 |l Fooswd 1 forosw o4 S WD
— 000 S W I fromarw] NFouogwd Koo ! o400 S W0
12845|V12845_I“W|28450I“W.2845R$28456
— 00 W Vo] ) Fouoswy | faosod ) QIO W0O
— O 00 S LD I fmovmsrw 1 Fomswd 1 famsrwa o4 () S LD
— 00 D Fovesw] ) Faoswd | faosod ) NG ETEG)
— O 0 = 10 Praosw| D Faoswd ! faoswd ! o4 S WD
— O 0 = 10 Voo ) Faosod ) fouosog o4 S WD
— O 0 = 10 I roosw| | Faoswg | faoswg | o4 S WD
— O 0 = 1D |l Famswd ) foosog O S WD
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
= 1 1 1 1
m | | | |
C_J I I I I
o~ — 1 _ 1 _ 1 N 1 _ —_
a2 |z3 | ! |z8 ] ! |z |1 |8 | |28 |=%s2
I8 |98 | i |B3 | 1B | i |&=| 1|58 |35¢
M.nml 2 ] wn = ] wn ] Qi ] wn = 20
~.0s | &5 “ 3= ' 3= gl IR ' 5= | &=
Sg= | £S I Qo I 9o I &S I PTo | Fo
Axg o Ao | < o 1 ® o 1 -2 ! cc -2
= ~ 1 1 1 1
nW/. I I I [}
a I I I I
& | | | |
I I I I
A I I I I
I I I I
I I I I
[} [} [} [}

It is necessary to update the display data

in DDRAM or CGRAM of 6th line.

|

-

' = ' = ' mO/ '

| | | |

| lm I lm I 5 I N

i B2 1 B2 4 BT ElE

33 | 33 | 35 | 35

i a2 I K9 I a7 I K2 wn

1 o< | 2 ®© 1 IS | s o

1 o 4 1 L= 1 b=} 1 o £

! S o ! < o ! &t ! &

BT L

| D | D | = |

| | | = |

1 = 1 = 1 ~ 1

| | | |

| | | |

| | | |

| | | |

| | | |

| | | |

| | | |

| | | |

| Noswol) fotwor] | foswor] ) O wor

I Noswoll Noswor| ! ioswor | 0 =W O

| MNoswol, Nogdwor ) jotwor MW o

I voswol!l Nosworl ] loswor ! 0 =W O

| Noswol) Nostwor ) fostwar] 0 =W O

| [Hogtwol) Noswor ] foswor| ) [l ateR (s R

I poswolr Nostwor i fostwar] 0 =W O
L,28456__¢84567M_84567“ 0 =t W@

i 28456_W¢84567__84567_ 00 = W Q-

| poswol] Noswor| ] foswor )| M wor

[ I I B o | T G B ol 0 T T T T o 0 (0 e (SR T (0

| Moswol ] Motsvord | loswor ) OF 0O

I voswaoll poswor| ! ioswor | 0 =W O

| Moswol Nostwor ) fotwar], 0 =W O

I Noswoll Noswor| ! ioswor | 0 =W O

| poswoly Nodwor) jotwor 09 <t W O

| | | |

| | | |

| | | |

| | | |

| | | |

| | | |

| | | |

| | | |

| | | |

| | | |

| | | |

| | | |

| | | |

| | | |

| | | |

| | | |

| | | |

| | | |

| | | |

| | | |

| | | |

1 _ 1 _ 1 o~ 1 _ —~

| Hm | wm | .m.m [} wm MO

| ] | | | =

| 83 | 82 | 3= | 58 | &8

1 = 1 o, 1 — 1 v = w g

| = = | - = | 2 — | - = o =

I S = I S = | o= | S= | E=

1 T © 1 T © 1 P 1 T © = o

| <+ o | 0 o | —_ | S o [ K=}

_ e _ e ' e ' S e

| | | |

| | | |

| | | |

| | | |

| | | |

| | | |

| | | |

| | | |
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NJU6645sets the number of inversion line of the alternating signal for LCD to the optional values from 2 ~

98.

(12) N-LINE INVERSION

< Setting example >

98-line

- N-line inversion

Frame

Inversion

Inversion

Inversion

98-line

98-line

- N-line inversion = 2-line

Inversion Inversion Inversion

Inversion Inversion Inversion

2-line 2-line 2-line 2-line 2-line 2-line

2-line

-6l -

New Japan Radio Co. Ltd.
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NJUBEAS Preliminar vy

(13) DISPLAY MODE
NJU6645sets the 3 kinds display mode by the SPR and GR instructions.

(13-1)Character Mode (SPR="0", GR="0")
In the character mode, the font pattern that uses the CGROM and CGRAM is displayed. The font pattern is
displayed at the position that corresponds to the DDRAM address by the character code written in DDRAM.

TEL 1 HH-1254 - ik
€125 1H(%) A

=T

_L:D:.

For e

ol

oD
1

New Japan Radio Co. Ltd.
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NJUG6AE

(13-2)Graphics Mode (SPR="0", GR="1")
In the graphics mode, the graphics of maximum 256x96 dots is displayed by using only CGRAM. At this
time, the relation between the CGRAM address and the position of display is shown in the following tables.
Because all CGRAM is used for graphics, it is not possible to use it as a user font.
Besides, the setting of “Scroll Start Line” and “Scroll Start Row” instructions is not reflected in the graphics

mode.

Correspondence of display position on panel and CGRAM address. (In the graphics mode)
200]210]220]230[240]250]260] 270]280] 290] 2A0[ 2B0] 2C0[2D0] 2E0] 2F0] 300] 310] 320] 330 340] 350] 360] 370] 380] 390] 3A0] 3B0] 3C0[3DO] 3E0] 3F0
20F|21F| 22F | 23F| 24F| 25F| 26F | 27F | 28F| 29F | 2AF| 2BF| 2CF | 2DF| 2EF | 2FF| 30F| 31F| 32F | 33F | 34F| 35F| 36F | 37F| 38F| 39F| 3AF| 3BF| 3CF|3DF| 3EF | 3FF|
400{410{420(430[440]450]460]470[480]490|4A0|4B0|4C0[4D0|4E0] 4F0|500]510]520] 530 540] 550|560] 570| 580] 590|5A0| 5B0| 5C0[5D0| SE0| 5F0
40F|41F| 42F | 43F | 44F | 45F| 46F | 47F | 48F| 49F | 4AF| 4BF| 4CF | 4DF| 4EF | 4FF| 50F| 51F| 52F | 53F| 54F| 55F| 56F | 57F| 58F| 59F | SAF| 5BF| 5CF| SDF| SEF | 5FF|
600]610]620]630]640[650]660]670[680[690]6A0[6B0| 6CO|6D0| 6E0| 6F0| 700] 710] 720] 730 740[ 750] 760] 770[ 780] 790| 7A0| 7B0| 7C0[ 7DO] 7E0]| 7F0
60F| 61F| 62F| 63F | 64F | 65F| 66F| 67F | 68F | 69F | 6AF| 6BF| 6CF|6DF| 6EF | 6FF| 70F| 71F| 72F| 73F| 74F | 75F| 76F| 77F| 78F| 79F | 7AF| 7BF| 7CF| 7DF| 7EF| 7FF
300[810]820{830(840[850]860]870( 880 890]8A0[8B0| 8CO|8DO| SE0| 8F0[900]910]920]930(940[950]960]970[980[990[9A0[9B0|9C0[9DO[ 9E0| 9FO
80F|81F| 82F| 83F| 84F | 85F | 86F | 87F | 88F | 89F | 8AF| 8BF| 8CF|8DF| 8EF| 8FF| 90F | 91F| 92F| 93F| 94F| 95F | 96F | 97F| 98F | 99F | 9AF| 9BF| 9CF | 9DF| 9EF | 9FF
AOO|A10[A20{ A30[A40|A50[ A60| A70]A80| A90[AAO[ABO|ACO|ADO|AEO| AFO|B0O| B10| B20| B30| B40| B50| B60| B70| B80| B90|BA0|BB0O|BCO|BDO|BEO| BF)
AOF|A1F| A2F| A3F| A4F| ASF| A6F| A7F| ASF| AOF|A AF|ABF| ACF|ADF| AEF| AFF| BOF| B1F| B2F| B3F| B4F| BSF| B6F| B7F| BSF| BOF| BAF| BBF| BCF|BDF| BEF| BFH
C00[C10[C20[C30|C40]C50[C60[C70| C80]C90[CAO|CBO|CCO|CDO|CEO|CFO|D00[D10[D20[D30|D40|D50|D60{D70{ D80[D90[DAO[DBO[DCO|DDO|DEO| DF0
COF|C1F|C2F| C3F| C4F| C5F| C6F| C7F| C8F| COF|CAF|CBF|CCF|CDF| CEF| CFF|DOF|D1F|D2F| D3F| D4F|D5F|D6F| D7F| DSF| D9F|DAFDBF|DCF|DDE|DEF| DFH

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ——
1 1 L1 10 1ocl—=lalalstinliciciolaolol=lalaltinliciclolialol—la
J—1cl)ca ﬂ'll{\l\oll\lﬁl I—1—1—J1—J]—J—1—1—]—J—jcoljollcllcllclaollcllcllcllcllenlcalcn
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(13-3)Superimpose mode (SPR="1", GR="*")
The superimpose mode overlaps and displays the character mode and the graphics mode. The displayed data
is a logical addition of the character mode data and the graphics mode data. Because all CGRAM is used for
graphics, it is not possible to use it as a user font.
Besides, the setting of “Scroll Start Line” and “Scroll Start Row” instructions is reflected only in the character
part, and not reflected in the graphics part.

HH A EE ()
TEL:03-1234-0678
*&HE{ESHU N
17:38
TH A (3%
TEL:03-1234-0678
=S EHL N
17:38
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(14) FULL-SIZE and HALF-SIZE MIXED DISPLAY
NJU6645displays from the left end of the screen with mixing the full-size character (16 x 16 dots) and the
half-size character (8 x 16 dots). The distinction between full-size and half-size is decided by 1st bit of
DDRAM data writing of the 2-byte format. In case of the “0”, it is the full-size character. In case of the “17, it
is the half-size character. 1-character of the full-size character is composed of two DDRAM addresses, and
1-character of the half-size character is composed of one DDRAM address.
The corresponding example of that input data, DDRAM data, and display are shown below.

Half-size"1" Full-size"A " Half-size"2" (Attribute=Reverse) Full-size"8 "
A A A AN
' N - I
RS [ o EEEE ololololololol: WA ool | 111110l §EO@@@EREN olololololol: o | lolololof: Rl il lolo
—
~

_/ J J _/ J J
RAM Address

YRV 010 ]l : AR ol 1o A o o] 1o QR lololololol o WA ololo:: Rl ] ol

Panel Display

Note) When the Full-size character is written to the half-size address of the end of line, the character is displayed
unexpected. The number of writing characters must become just 32-character at half-size by 1-line.

New Japan Radio Co. Ltd.

Ver2012-11-22 - 65 -



NJU6645

Preliminar vy

(15) RESET FUNCTION

Item Register Initial Value
RE Flag : 1st page RE 0
Address Counter : DDRAM left end of the st line AC 000h
Dot Matrix Display : OFF D 0
Icon Display : OFF M 0
Full Screen Reverse Display : OFF REV 0
Standby mode : OFF HALT 0
Cursor Display : OFF C 0
Line Cursor Setting : OFF LC 0
Blink Setting : OFF B 0
Reverse Cursor Setting : OFF BW 0
Display Mode : Character Mode SPR /GR 0/0
Read Modify Write Mode : OFF RDM 0
Scroll Start Line : 1st line SSN2,1,0 0,0,0
Scroll Start Row : 1st row SSL3,2,1,0 0,0,0,0
Display Start Line : 1st line DST2,1,0 0,0,0
Display Duty Ratio : 6-line DN2,1,0 0,0,0
N-line Inversion : 98 NL6,5,4,3,2,1,0 1,1,0,0,0,0,1
Driver Output Control : Forward Direction SEL1,SEL2 0,0
Internal Oscillation / External Clock : Internal OSC INTCK 0
Internal Capacitance Adjust : Reference Value 0C2,1,0 0,0,0
Discharge : OFF DIS 0
Voltage Boost Circuit : OFF DCON 0
Internal Power Circuit : OFF AMPON 0
Boost Level : No Boost VU2,1,0 0,0,0
Bias Ratio: 1/11 Bias BS3,2,1,0 0,0,0,0
Electrical Volume : Low (Minimum value) EV6,5,4,3,2,1,0 0,0,0,0,0,0,0

The reset function initializes the LSI by setting the RSTb terminal to "L". The reset operation is always
required after the power supply is turned on.
The reset status is as follows.

Note) After the resetting, the DDRAM, CGRAM, and MKRAM are not initialized. After the data is written, it is

necessary to turn on the display.

- 66 -
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(16) OSCILLATION CIRCUIT

NJU6645is equipped with the CR oscillation circuit with the external resistor used, and generates internal
clocks used for the display timing. The generating method of the clock selects by the internal oscillation or
external clock. When the internal oscillation circuit is used, connect OSC1 and VDD with an external resistor.
At this time, it is necessary to fix the OSC2 to "H" or "L". The internal capacity value of the internal
oscillation circuit is set by the instruction (0.7/0.8/0.9/1/1.1/1.2/1/3 times.). The oscillation frequency is
adjusted by setting the internal capacity value.

When the external clock is used, INTCK="1" and the external clock is supplied from the OSC2. At this time,
the OSC1 opens.

< Using Internal Oscillation > < Using External Clock >

VDD
47kQ2
0SC1 OPEN | OSCl1
“H” or “L” — OSC2 External Clock 0OSC2

(17) POWER SUPPLY CIRCUIT

(17-1)LCD power supply
The internal LCD power supply is organized into the voltage converter and the voltage booster. The voltage
converter consists of the reference voltage generator, the voltage regulator with EVR and the LCD bias
voltage generator.
If the internal LCD power supply doesn't have enough capability to drive the particular LCD panel, use the
external LCD power supply. Otherwise, it may affect display quality.
The configuration of the LCD power supply is arranged by setting the D1 (AMPON) and DO (DCON) bits of
the “Power Control” instruction. For this configuration, the internal LCD power supply can be partially used
in combination with an external supply voltage, as shown below.

DCON AMPON ]\;glgzii C\(j(t)llxtiii:r External Supply Voltage Note
0 0 Inactive Inactive VOUT, VLCD, V1, V2,V3,V4 *1,3
0 1 Inactive Active VOUT *2,3
1 1 Active Active VDCOUT is supplied to VOUT. -

Note 1) No internal LCD power supply is used. The LCD bias voltages are externally supplied, and the C1+, C1-, C2+,
C2-, C3+, C3-, C4+, C4-, C5+, C5-, VREF, VREG and VEE are open.

Note 2) Only the voltage converter is used. The VOUT is externally supplied, and the C1+, C1-, C2+, C2-, C3+, C3-,
C4+, C4-, C5+, C5- and VEE are open. The reference voltage is supplied on the VREF.

Note 3) The following relation among each LCD bias voltages must be maintained.

VOUT=VLCD >V12>V2>V3>V4>VSS
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(17-2) Voltage booster
The internal voltage booster generates up to 6xVEE voltage. The boost level is selected from 2x, 3x, 4x, 5x or

6x by setting the D2 to DO (VU2 to VUO) bits of the “Boost Level” instruction. VDCOUT terminal and
VOUT terminal are connected on the outside and used.

The boost voltage VDCOUT must not exceed 17.0V, otherwise the voltage stress may cause a permanent
damage to the LSI.

Boost Voltage VDCOUT = VEE x N [V]
(N : Boost Level =2~6)

VDCOUT=9.9V — A

Bl

3-time Boost

VEE=3.3V

VSS=0V

- External Capacitor Connection of Voltage Booster

4-time Boost

6-time Boost

Ci+
Ci-
Ct
C,-
Cit+
Cs-

VDCOUT
VSS

b byl

- 68 -

VDCOUT=16.8V — A

VEE=2.8V

VSS=0V

il

5-time Boost

6-time Boost

=

Ct+ Ct+
o | =z o |z
Cyt Cyt
¢ [ =zz ol
Csyt+ Csyt+
. [ &z . [ &z
Cst Cyt
- | @z - | ZZ
Cst Cst
Cr | 2 Cs-
Vour Vour
Vbcour %ﬁ Vbcour %
Vss Vss
3-time Boost 2-time Boost
C,+ Ct+
Ci- Eﬁ Cs-
Cyt+ Cyt
o | @ Cor
C3+ C3+
Cg- C3'
Cyt Cst
Cy- Cy-
Cst Cst
Cs- Cs-
Vour Vour
Vbcour % Vbcour
VSS VSS
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(17-3)Reference voltage generator
The reference voltage generator produces the reference voltage.

Reference Voltage : VBA = 0.75 x VEE

When using the internal LCD power supply, connect the VBA and the VREF, or supply 0.75xVEE or lower
voltage on the VREF. When using an external LCD power supply, the VBA should be open.

(17-4) Voltage regulator
The voltage regulator consists of an operational amplifier with gain control and EVR. The VREF voltage is
multiplied to obtain the VREG voltage, and its multiple (boost level) is set by the D2 to DO (VU2 to VUO0)
bits of the “Boost Level” instruction. The formula is shown below.

VREG = VREF x N [V]
(N : Boost Level =2~6)

(17-5)Electrical variable Resistor (EVR)
The EVR is used to fine-tune the V LCD voltage to optimize display contrast. The EVR value is controlled in
128 steps by setting the D3 to DO (DV6 to DVO0) bits of the “EVR Control” instruction. The formula is shown
below.

VLCD = 0.5 x VREG + M(VREG -0.5VREG) / 127 [V]
(M: EVR Value =0 to 127)
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(17-6)LCD bias circuit
The suitable bias is set by the bias register (BS3 to 0) according to the display duty. When the VLCD voltage
is close to minimum (nearly equal: 4.5V), it is recommended not to use it because there is a possibility of not
operating in 1/11 bias setting.

7R

VLCD

;

=

=

;

=

<
3

;

N
=
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=

;

<
N

=

;

|

ML

;

VLCD

=

=
=~

<

3
W
]

<
3
=

<
N
=

VLCD

R

A%
R

V2
4R

V3
R

V4
R

ML

;

|

VLCD

=

<
[\

<
3%}

<
N

<1/11 Bias> <1/10 Bias> <1/9 Bias> <1/8 Bias>
+ VLCD VLCD + VLCD + VLCD
R > R R > R >
+ Vi Vi + Vi + Vi
R > R R > R >
+ V2 + V2 + V2 + V2
3R > 2R > 1.5R > R >
+ V3 + V3 + V3 + V3
R > R > R > R >
+ V4 + V4 + V4 + V4
R > R > R > R >

<1/7 Bias>

VLCD

=

=
=~

V2

<
™

;

=

i

V4

=

kY
|

1YY

A
=
(@)
w
o

w

v

;

;

7
)

VLCD

=

V2

V3

V4

<1/5.5 Bias>

<1/5 Bias>

<1/4.5 Bias> <1/4 Bias>

LCD Bias Circuit

Note) R = Reference resistor
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(17-7)Discharge circuit
The LSI incorporates a discharge circuit for the VLCD and V1 to V4 and for the VOUT. The VLCD and V1
to V4 are discharged by setting "1" at the DO (DIS) bit of the "Discharge ON/OFF" instruction or the reset by
the RESD. Be sure to turned off the internal or external LCD power supply when this instruction is executed,
otherwise it may function as a current load and affect an operating current. Refer to “(r) Discharge ON/OFF”".

(17-8)Power ON/OFF
To protect the LSI from overcurrent, the following sequences must be maintained to turn on and off the power
supply. In addition to the following discussions, refer to “(21) TYPICAL INSTRUCTION SEQUENCES”.

(i) Power ON/OFF in using external LCD supply

-Power ON
First “VDD and VEE ON”, next “Reset by RSTb”, then “External LCD power supply ON”. When using only
external VOUT, first “VDD ON”, next “Reset by RSTb”, then “External VOUT ON”, as well.

-Power OFF
First “Reset by RSTb or “HALT” instruction” to isolate external LCD bias voltage, next “VDD OFF”. For
more safety, placing a resistor in series on the VLCD line (or the VOUT line in using only the external
VOUT) is recommended. That resistance is usually between 50 and 100Q.

(i) Power ON/OFF in using internal LCD supply

-Power ON
First “VDD and VEE ON”, next “Reset by RSTb”, then “Internal LCD power supply ON”. Be sure to execute
the “Display ON” instruction later than the completion of this power ON sequence. Otherwise, unexpected
pixels may be turned on instantly.

-Power OFF
First “Reset by RSTb or “HALT” instruction”, next “VDD and VEE OFF”. If using different power sources
for the VDD and the VEE individually, the VEE must be turned off after the reset or the “HALT”. After that,
the VDD can be turned off, waiting until the LCD bias voltages (VLCD, V1, V2, V3 and V4) drop below the
threshold level of LCD pixels.
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- External Components for LCD Power Supply

Using Only Internal LCD Power Supply (6x boost) Using Only External LCD Power Supply
VDD VDEt
VDD enr L VDD
VEE VSS VEE VSS
CAl e s Ea
e VBA VSS VBA
VSS
r VREF VREF
7}CA3 — VREG VREG
VSS CA3
VSS i
—Cl1- C1
Cal | Cl+ Cl+
CAl II e -
C2+ C2+
3 3
r -
CAl ¢ cas C3+
—c4 “ NUesds
T ca+
Cs-
—C5-
CAl C5+
L Cs+
E VDCOUT A VDCOUT
CAl vouT T VOUT
vsS  7r CAL T
VSS
C|A_2 VLCD VLCD VLCD
LSV Vi Vi
External
|_
CA2 V2 Power V2 V2
CIA—2 V3 Circuit V3 V3
1 va V4 e V4
vss 77 CA2
CA2 |CA2|CA2|CA2 |
Reference Values SS7;;_ 872_7_ 798}8 7—7r7_SS
CAl 1.0 to 4.7uF VSS VSS VSS V
CA2 1.0 to 2.2pF
CA3 0.1uF

Note 1) B grade capacitor is recommended for CA1 to CA3. Make sure what is the best capacitor value in the
particular application.

Note 2) Parasitic resistance on the power supply lines (VDD, VSS, VEE, VOUT, VLCD, V1, V2, V3 and V4) reduces
step-up efficiency of the voltage booster, and may have an impact on the LSI’s operation and display quality.
To minimize this impact, be sure to lay out the shortest wires and place capacitors as close to the LSI as
possible.
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LCD Power

Reference Voltage Generator (1)

Supply Without

Using Internal
Reference Voltage Generator (2)

LCD Power

NJUG6AE

Supply Without

(6x boost) (6x boost)
VDD A VDDA
VDD VDD
L VEE N VEE
CA17;;_ VSS —77|7_ CA17;;_ VSS
§ VSS VBA % VSS VBA
hi VREF g T VREF
7%;}} — VREG E D 7 | VREG
CA3 g CA37;;_
vss  vss 77 77 VSS
car 10 VSS car T]CF
T+ T+
car £ car £
T+ T o+
—1 C3- —1 C3-
CAl CAl
T3+ T o3+
— C4- L C4
CAl NJU6645 CAl NJU6645
T s+ T ca+
1 Cs- —1 C5-
CAl CAl
T s+ T cs+
VDCOUT VDCOUT
E VOUT J: VOUT
CAl CAl
vss T e
- —
CA2 VLCD CA2 VLCD
i —
Can | VI cA2| V1
|_
Lol v2 cA2| V2
|_
AL cA2|V3
| v4 1 va
vss 77 CA2 vss 77 CAZ
Reference Values
CAl 1.0 to 4.7uF
CA2 1.0 to 2.2pF
CA3 0.1uF

Note 1) B grade capacitor is recommended for CA1 to CA3. Make sure what is the best capacitor value in the
particular application.

Note 2) Parasitic resistance on the power supply lines (VDD, VSS, VEE, VOUT, VLCD, V1, V2, V3 and V4) reduces
step-up efficiency of the voltage booster, and may have an impact on the LSI’s operation and display quality.
To minimize this impact, be sure to lay out the shortest wires and place capacitors as close to the LSI as
possible.
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Using Internal LCD Power Supply Without
Voltage Booster

VDDA
VDD
i VEE VSS
CAl 7_7'7
pa
VSS VBA
CA3 VREF
77~ CA3 — VREG
VSS
VSS 7;;_ Cl-
Cl+
C2-
C2+
C3-
C3+
4 NJU6645
Ca+
C5-
C5+
VDCOUT
External («IA_]
Power l VOUT
Clircnit
i
- VLCD
CA2
|_
CA2 Vi
|_
CA2 V2
|_
caz|V3
|_
V4
VSS CA2

Reference Values

CAl 1.0 to 4.7uF
CA2 1.0 to 2.2pF
CA3 0.1pF

Note 1) B grade capacitor is recommended for CA1 to CA3. Make sure what is the best capacitor value in the
particular application.

Note 2) Parasitic resistance on the power supply lines (VDD, VSS, VEE, VOUT, VLCD, V1, V2, V3 and V4) reduces
step-up efficiency of the voltage booster, and may have an impact on the LSI’s operation and display quality.
To minimize this impact, be sure to lay out the shortest wires and place capacitors as close to the LSI as
possible.
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(18) COMMON DRIVERS AND SEGMENT DRIVERS
The LSI includes 256-segment drivers and 98-common drivers. 2 out of 98-common drivers are assigned to
the COMMKO and COMMKI1 for an icon display. The common drivers generates LCD driving waveforms
formed on the VLCD, V1, V4 and VSS levels. The segment drivers generates waveforms formed on the
VLCD, V2, V3 and VSS levels.

(19) LCD DRIVING WAVEFORMS

98 1 2 3 4 5 9% 1 2 3 4 5 98 1
@ V1

COM1 ))
COMO V2
V3

< V4
P VSS

SEGO
SEG1
SEG2

VLCD
@ V1

2 V2

V3
< V4

2 VSS

COM1

VLCD

V1
“ V2
SEGO D

V4
VSS

VLCD
V1

<
SEGI > 7 .
2 V4

rzj VSS
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(20) INSTRUCTION
Instruction Tables (1/2)

Code Default

Instruction Description
RE[RS|RW| D7 | D6 [ D5 | D4 [ D3] D2]|D1]| Do
a | RAM Data Write * 110 DDRAM, CGRAM, MKRAM Data -
b | RAM Data Read * 1 1 DDRAM, CGRAM, MKRAM Data -

BF: Busy Flag
¢ | Status Read * 0 1 | BF | NF2 | NF1 | NFO | LF3 | LF2 | LF1 | LFO - NF: Display Line at present
LF: Display Row at present

*: Don’t care

Code Default

Description
RE | RS |RW [ D7 | D6 | D5 | D4 | D3 | D2 | DI | DO

Instruction

Writing the half-size space code
“0020h” into all DDRAM.

d | Display Clear (Note) ojojofojojojojpopo0q]0]1 - Setting the DDRAM address “000h"
into address counter.

Execution time is required.

Setting the DDRAM address “000h"
int ter.
e | Cursor Home 0 0 0 0 0 0 1 0 0 0 1 B into address counter.

Initialization the Scroll Start Line
and the Scroll Start Row.

ALLON: All pixels ON/OFF

) ALL REV: Full Screen Reverse Display

f | Display Control 0101030 ]0]1]0 ]| |REVIM]D 000 ON/OFF
M: Icon Display ON/OFF

D: Dot Matrix Display ON/OFF

g | Standby 0]1]0]0JO0]O0]1 1 * x| ox IHATT) 0
BW: Reverse Cursor
. B: Blink
h [ Cursor Display 0 0 0 0 1 0 0 |BWI B [LC] C 0000 LC: Line Cursor
C: Cursor

SPR: Superimpose Mode

i | Display /EntryMode | 0 | O | O | O | 1 | O | 1 | * |[SPR| GR [RDM| 000 | GR:Graphics Mode
RDM: Read Modify Write
j | Scroll Start Line 0] 0]O0]]O0]1 1 | 0 | * |SSN2[SSNI[SSNO| 000
k | Scroll Start Row 0]1]0f[O0] O 1 1 1 |SSL3|SSL2[SSL1|SSLo| 0000
1 | Display Start Line 0O]J]O]O | 1]0] 0] 0] * |DST2IDSTIDSTO| 000
m| Display Duty Ratio 0]1]0]0|1]0]0]1 * |DN2[DNI1[DNO| 000
N-line Inversion ololof| 1o 1]|o]=|nNe|ns|na| 110
n (Upper)
N-line Inversion ololo 1 0 1 1 Ines|nee | we | neol o001
(Lower)

SEL1: COM Shift Direction Set

. * %
o | Driver Output Control | 0 | 0 | O | 1 110710 SELI|SEL2| 00 SEL2: SEG Output Dircction Set

INTCK: Internal OSC /

. . INT External Clock
p | Oscillation Control 0[O0 )1 10| 1 [ |0C2[0CtfOco] 0000 | oo 0. mtemal Capacitance
Adjust
q | RE Flag * 0 0 1 1 1 1 * * * | RE 0 RE Flag Set

*: Don’t care
Note) The Execution time of “Display Clear” can’t be neglected. (Please refer to p.80 “Status Read” and p.81 “Display
Clear” execution time.
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Instruction Tables (2/2)

Instruction Code Default Description
RE|RS|RW | D7 | D6 | D5 | D4 | D3| D2 | D1 | Do
r | Discharge 1]10]0)J0]0]0])O0 ] * ]| * | * |DIS 0
s | Boost Level 1 0 0 0 0 0] 1 * |vuz|vul|vuo| 000 VU2,1,0: Boost Level
t | Bias Ratio 1 0 0 0 0 1 0 |BS3|BS2|BS1|BSo| 0000
Electrical Volume 1 0 0 0 0 1 1 * |eve|evs|eval 000
I (Upper)
Electrical Volume
1 0 0 0 1 0 0 |EV3|EV2|EVI|EVO| 0000
(Lower)
AMPON: Internal Operational
AMP| DC Amplifier ON/OFF
v | Power Control 1 0 0 0 1 0 1 * * ON | ON 00 DCON: Voltage Boost Circuit
ON/OFF
RAM Address Set 1 1 0 0 0 1 1 0 |AD3|AD2|ADI|ADO| 0000 | RAM Address 4bit (AD3 to ADO)
w| RAM Address Set 2 1 0 0 O 1 1 1 |AD7|AD6|ADS|AD4| 0000 | RAM Address 4bit (AD7 to AD4)
RAM Address Set 3 1 0 0 1 010 0 |ADI11{AD10| AD9| ADS| 0000 | RAM Address 4bit (AD11 to ADS)
. ARL="0" Address -1
x | Address Shift r{folofj1]lo]o| 1] =*]|=*]=*|[ARL - ARL="1" Address +1
Maker Test 1 1 0 0 1 0 1 O | TS3|TS2]|TS1| TSO -
Maker Test 2 1 0] 0] 110 ] 1 [ 1 |TS7[TS6]|TSS|TS4 - Maker Tost Instructi
y | Maker Test 3 tloflof 1] 1] o] o [rsifrsiofrsofrss] - (N‘"j)fgsejsﬁsﬁzlgj fon
Maker Test 4 1 0 0 1 1 0 1 * * | TS13|TS12 -
Maker Test 5 1 0 0 1 1 1 0 |TSM3TSM2TSMI|TSM -
q | RE Flag * 0 0 1 1 1 1 * * * | RE 0 RE Flag Set
*: Don’t care
New Japan Radio Co. Ltd.
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< Instruction Descriptions >
(a) RAM Data Write

The "RAM Data Write" instruction writes display data on a specified address. The address is incremented
automatically by "Display / Entry Mode” instruction.

RE RS | RW | D7 | pe | D5 | D4 | D3 | D2 | DI | Do
* 1 0 WRITE DATA

(b) RAM Data Read

The "RAM Data Read" instruction reads out display data from a specified address. The address is
incremented automatically by "Display / Entry Mode” instruction.

RE RS | RW | D7 | pe | D5 | D4 | D3 | D2 | DI | Do
* 1 | READ DATA

New Japan Radio Co. Ltd.
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(c) Status Read

The “Status Read” instruction reads out Busy Flag(BF) , Display Line (NF[2:0]) and Display Row(LF[3:0])
numbers that are selected on the display scanning at this moment. When the BF is “1”, it indicates the NJU6645 is
executing a instruction internally, and no instruction except “Status Read” will be accepted. Any instruction except
“Status Read” should be input when the BF is “0” or after the last instruction has been comoleted. However any
instruction except “Display Clear” could be input without checking BF nor considering instruction execution time
if the system cycle time satisfies the AC charactristic specification.

RE RS RW D7 D6 D5 D4 D3 D2 DI DO

* 0 1 BF NF2 | NF1 NFO0 LF3 LF2 LF1 LFO
- Busy Flag Read
BF Internal Operation
0 Instruction is enable
1 Operating (Instruction is disabled)
- Display Line Read
NF Display Line
000 Ist line
001 2nd line
010 3rd line
011 4th lint
100 5th line
101 6th line
110 -
111 -
- Display Row Read
LF Display Row
0000 Ist row
0001 2nd row
0010 3rd row
0011 4th row
0100 Sth row
0101 6th row
0110 7th row
0111 8th row
1000 9th row
1001 10th row
1010 11th row
1011 12th row
1100 13th row
1101 14th row
1110 15th row
1111 16th row
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