NJU6821

Preliminary

128 X RGB Segment, 82-common 256-Color
STN LCD DRIVER

GENERAL DESCRIPTION B PACKAGE OUTLINE

The NJU6821 is a 128 x RGB segment, 82-common
256-color STN LCD driver consists of 384(128xRGB)-

segment and 82-common drivers, serial and parallel MPU
interface circuits, internal power supply circuits, color @
palettes and 81,920-bit for graphic and 2,048-bit for icon

display data RAM.
Each of the 128-RGB segment drivers output 8-(for R
and G) and 4-(for B) gradation levels out of 32-gradation NJU6821CJ
level of color palette.
Since the NJU6821 provides a low operating voltage of
1.7V and low operating current, it is ideally suited for
battery-powered handheld applications.
In addition, it is possible to drive up to 164 x 128 pixels
LCD panel when use two of NJU6821 as a master and
slave LSls.

FEATURES

256-color STN LCD driver
LCD drivers 128 x 3(RGB) segments, 4 x 3(RGB) dummy segments, 80 and 2-icon
commons
Display data RAM (DDRAM) 81,920-bit for graphic display
2,048-bit for icon display
Color display mode 8-(R and G) or 4-(B) gradation levels out of 32-gradation level of color
palette
Black & white display mode 82 x 384 pixels in B&W display
8/16bit Parallel interface direct connection to 68/80 series MPU
Programmable 8- or 16-bit data bus length for display data
Serial interface 3-/4-line
Programmable duty and bias ratios
Programmable internal voltage booster (7x maximum)
Programmable contrast control using 128-step EVR
Various instructions
Display data read/write, Display ON/OFF, Reverse display ON/OFF, All pixels ON/OFF,
column address, row address, N-line inversion, Initial display line, Initial COM line, Read-modify-write,
Gradation mode control, Increment control, Data bus length, Discharge ON/OFF,
Duty cycle ratio, LCD bias ratio, Boost level, EVR control, Power save ON/OFF, etc
Low operating current
Low logic supply voltage 1.7V to 3.3V
LCD driving supply voltage 5.0V to 18.0V
C-MOS process
Package Bumped chip / TCP/COF
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NJU6821

B PAD LOCATION
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Notel) The PADs of (L), (R) and (C) are shorted mutually in the LSI.
Note2) The DMY PADs are electrically open.
Chip Center :X=0um, Y= 0um
Chip Size :19.91mm x 2.55mm
Chip Thickness :625um £ 25um
Bump Size :100pm x 32pm
Bump Pitch :50pum(Min)
Bump Height :14.0~22.5pm (Typical 18um) <tolerance : £3um >
Bump Material Au
Alignment marks
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NJU6821

B PAD COORDINATES 1
Chip Size 19910um x 2550um (Chip Center Oum x Oum )

FI)\leD Terminal X(um) | Y(um) F,)\IAOD Terminal X (um) | Y (um) '?\IA(‘)D Terminal X (um) | Y (um)
1 DMYO(L) -9625 | -1068 | 52 D10 -2550 -1068 103 C4+(L) 6120 -1068
2 DMYO(R) -9575 | -1068 | 53 D11 -2380 -1068 104 C4+(R) 6290 -1068
3 COM67 -9525 | -1068 | 54 D12 -2210 -1068 105 C4-(L) 6460 -1068
4 COM68 -9475 | -1068 | 55 D13 -2040 -1068 106 C4-(R) 6630 -1068
5 COM69 -9425 | -1068 | 56 D14 -1870 -1068 107 C5+(L) 6800 -1068
6 COM70 -9375 | -1068 | 57 D15 -1700 -1068 108 C5+(R) 6970 -1068
7 COM71 -9325 | -1068 | 58 VSS(L) -1472 -1068 109 C5-(L) 7140 -1068
8 COM72 -9275 | -1068 | 59 VSS(C) -1340 -1068 110 C5-(R) 7310 -1068
9 COM73 -9225 | -1068 | 60 VSS(R) -1190 -1068 111 C6+(L) 7480 -1068
10 COM74 -9175 | -1068 | 61 CL -1020 -1068 112 C6+(R) 7650 -1068
11 COM75 -9125 | -1068 | 62 FLM -850 -1068 113 C6-(L) 7820 -1068
12 COM76 -9075 | -1068 | 63 FR -680 -1068 114 C6-(R) 7990 -1068
13 COM77 -9025 | -1068 | 64 CLK -510 -1068 115 VLCD(L) 8160 -1068
14 COM78 -8975 | -1068 | 65 0OSC1 -340 -1068 116 VLCD(R) 8330 -1068
15 COM79 -8925 | -1068 | 66 0SsCc2 -107 -1068 117 VOUT(L) 8500 -1068
16 COMI1 -8875 | -1068 | 67 VSSH(L) 74 -1068 118 VOUT(R) 8670 -1068
17 VSSA(L) -8670 | -1068 | 68 VSSH(C) 196 -1068 119 COM39 8875 -1068
18 | VSSA(C) -8500 | -1068 ] 69 VSSH(R) 318 -1068 120 COM38 8925 -1068
19 | VSSAR) -8330 | -1068 | 70 VLCD(L) 510 -1068 121 COM37 8975 -1068
20 TEST -8171 | -1068 | 71 VLCD(R) 680 -1068 122 COM36 9025 -1068
21 VDD(L) -7990 | -1068 ] 72 V1(L) 850 -1068 123 COM35 9075 -1068
22 VDD(C) -7820 | -1068 | 73 V1(R) 1020 -1068 124 COM34 9125 -1068
23 VDD(R) -7650 | -1068 ] 74 V2(L) 1190 -1068 125 COM33 9175 -1068
24 RES -7480 | -1068 | 75 V2(R) 1360 -1068 126 COM32 9225 -1068
25 CSs -7310 | -1068 | 76 V3(L) 1530 -1068 127 COM31 9275 -1068
26 RS -7140 | -1068 | 77 V3(R) 1700 -1068 128 COM30 9325 -1068
27 VSS(L) -6970 | -1068 | 78 V4(L) 1870 -1068 129 COM29 9375 -1068
28 VSS(C) -6800 | -1068 ) 79 V4(R) 2040 -1068 130 CcOom28 9425 -1068
29 VSS(R) -6630 | -1068 | 80 VREG(L) 2210 -1068 131 Ccom27 9475 -1068
30 M/S -6448 | -1068 | 81 VREG(R) 2380 -1068 132 COM26 9525 -1068
31 VDDA -6290 | -1068 | 82 VBA(L) 2550 -1068 133 DMY1(L) 9575 -1068
32 P/S -6120 | -1068 | 83 VBA(R) 2693 -1068 134 DMY1(R) 9625 -1068
33 SEL68 -5950 | -1068 | 84 VREF 2879 -1068 135 DMY2(L) 9726 -900
34 VSSA(L) -5780 | -1068 ] 85 VEE(L) 3060 -1068 136 DMY2(R) 9726 -850
35 | VSSA(C) -5610 | -1068 | 86 VEE(C) 3230 -1068 137 COM25 9726 -800
36 | VSSAR) -5440 | -1068 | 87 VEE(R) 3400 -1068 138 COM24 9726 -750
37 WR -5270 | -1068 | 88 VSSH(L) 3570 -1068 139 COM23 9726 -700
38 RD -5111 | -1068 | 89 VSSH(C) 3740 -1068 140 COM22 9726 -650
39 VDD(L) -4930 | -1068 | 90 VSSH(R) 3910 -1068 141 com21 9726 -600
40 VDD(C) -4760 | -1068 | 91 C1+(L) 4102 -1068 142 COM20 9726 -550
41 VDD(R) -4590 | -1068 | 92 C1+(R) 4250 -1068 143 COM19 9726 -500
42 DO/SCL -4420 | -1068 | 93 C1-(L) 4420 -1068 144 COM18 9726 -450
43 D1/SDA -4250 | -1068 | 94 C1-(R) 4590 -1068 145 COM17 9726 -400
44 | D2/EXCS -3995 | -1068 | 95 C2+(L) 4760 -1068 146 COM16 9726 -350
45 |D3/SMODE | -3740 | -1068 | 96 C2+(R) 4930 -1068 147 COM15 9726 -300
46 D4/SPOL -3570 | -1068 | 97 C2-(L) 5100 -1068 148 COM14 9726 -250
47 D5 -3400 | -1068 | 98 C2-(R) 5270 -1068 149 COM13 9726 -200
48 D6 -3230 | -1068 | 99 C3+(L) 5440 -1068 150 COM12 9726 -150
49 D7 -3060 | -1068 | 100 C3+(R) 5610 -1068 151 COM11 9726 -100
50 D8 -2890 | -1068 | 101 C3-(L) 5780 -1068 152 COM10 9726 -50
51 D9 -2720 | -1068 | 102 C3-(R) 5950 -1068 153 COM9 9726 0
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NJU6821

B PAD COORDINATES 2
Chip Size 19910um x 2550um (Chip Center Oum x Oum )

T\IA(\)D Terminal X(um) | Y(um) '?\ﬁ‘)D Terminal X (um) | Y (um) JPAD No.| Terminal X (um) | Y (um)
154 COM8 9726 50 205 SEGB10 8025 1068 256 SEGB27 5475 1068
155 COM7 9726 100 206 SEGC10 7975 1068 257 SEGC27 5425 1068
156 COM6 9726 150 207 SEGA1l 7925 1068 258 SEGA28 5375 1068
157 COM5 9726 200 208 SEGB11 7875 1068 259 SEGB28 5325 1068
158 COM4 9726 250 209 SEGC11 7825 1068 260 SEGC28 5275 1068
159 COM3 9726 300 210 SEGA12 7775 1068 261 SEGA29 5225 1068
160 COM2 9726 350 211 SEGB12 7725 1068 262 SEGB29 5175 1068
161 COM1 9726 400 212 SEGC12 7675 1068 263 SEGC29 5125 1068
162 COMO 9726 450 213 SEGA13 7625 1068 264 SEGA30 5075 1068
163 COMIO 9726 500 214 SEGB13 7575 1068 265 SEGB30 5025 1068

164 | SEGSAQ 9726 550 215 SEGC13 7525 1068 266 SEGC30 4975 1068
165 | SEGSBO 9726 600 216 SEGA14 7475 1068 267 SEGA31 4925 1068
166 | SEGSCO 9726 650 217 SEGB14 7425 1068 268 SEGB31 4875 1068
167 | SEGSAl 9726 700 218 SEGC14 7375 1068 269 SEGC31 4825 1068
168 | SEGSB1 9726 750 219 SEGA15 7325 1068 270 SEGAS32 4775 1068
169 | SEGSC1 9726 800 220 SEGB15 7275 1068 271 SEGB32 4725 1068
170 | DMY3(L) 9726 850 221 SEGC15 7225 1068 272 SEGC32 4675 1068
171 | DMY3(R) 9726 900 222 SEGA16 7175 1068 273 SEGA33 4625 1068
172 | DMY4(L) 9675 1068 | 223 SEGB16 7125 1068 274 SEGB33 4575 1068
173 | DMY4(R) 9625 1068 | 224 SEGC16 7075 1068 275 SEGCS3 4525 1068
174 SEGAO 9575 1068 | 225 SEGA17 7025 1068 276 SEGA34 4475 1068
175 SEGBO0 9525 1068 | 226 SEGB17 6975 1068 277 SEGB34 4425 1068
176 SEGCO 9475 1068 | 227 SEGC17 6925 1068 278 SEGC34 4375 1068
177 SEGA1 9425 1068 | 228 SEGA18 6875 1068 279 SEGA35 4325 1068
178 SEGB1 9375 1068 | 229 SEGB18 6825 1068 280 SEGB35 4275 1068
179 SEGC1 9325 1068 | 230 SEGC18 6775 1068 281 SEGC35 4225 1068
180 SEGA2 9275 1068 | 231 SEGA19 6725 1068 282 SEGA36 4175 1068
181 SEGB2 9225 1068 | 232 SEGB19 6675 1068 283 SEGB36 4125 1068
182 SEGC2 9175 1068 | 233 SEGC19 6625 1068 284 SEGC36 4075 1068
183 SEGA3 9125 1068 | 234 SEGA20 6575 1068 285 SEGA37 4025 1068
184 SEGB3 9075 1068 | 235 SEGB20 6525 1068 286 SEGB37 3975 1068
185 SEGC3 9025 1068 | 236 SEGC20 6475 1068 287 SEGC37 3925 1068
186 SEGA4 8975 1068 | 237 SEGA21 6425 1068 288 SEGA38 3875 1068
187 SEGB4 8925 1068 | 238 SEGB21 6375 1068 289 SEGB38 3825 1068
188 SEGC4 8875 1068 | 239 SEGC21 6325 1068 290 SEGC38 3775 1068

189 SEGA5 8825 1068 | 240 SEGA22 6275 1068 291 SEGA39 3725 1068

190 SEGB5 8775 1068 | 241 SEGB22 6225 1068 292 SEGB39 3675 1068

191 SEGCS 8725 1068 | 242 SEGC22 6175 1068 293 SEGC39 3625 1068

192 SEGA6 8675 1068 | 243 SEGA23 6125 1068 294 SEGA40 3575 1068

193 SEGB6 8625 1068 | 244 SEGB23 6075 1068 295 SEGB40 3525 1068

194 SEGC6 8575 1068 | 245 SEGC23 6025 1068 296 SEGC40 3475 1068

195 SEGA7 8525 1068 | 246 SEGA24 5975 1068 297 SEGA41 3425 1068

196 SEGB7 8475 1068 | 247 SEGB24 5925 1068 298 SEGB41 3375 1068

197 SEGCY 8425 1068 | 248 SEGC24 5875 1068 299 SEGCA41 3325 1068

198 SEGAS8 8375 1068 | 249 SEGA25 5825 1068 300 SEGA42 3275 1068

199 SEGBS8 8325 1068 | 250 SEGB25 5775 1068 301 SEGB42 3225 1068

200 SEGC8 8275 1068 | 251 SEGC25 5725 1068 302 SEGC42 3175 1068

201 SEGA9 8225 1068 | 252 SEGA26 5675 1068 303 SEGA43 3125 1068

202 SEGB9 8175 1068 | 253 SEGB26 5625 1068 304 SEGB43 3075 1068

203 SEGC9 8125 1068 | 254 SEGC26 5575 1068 305 SEGCA43 3025 1068

204 SEGA10 8075 1068 | 255 SEGA27 5525 1068 306 SEGA44 2975 1068
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NJU6821

B PAD COORDINATES 3

Chip Size 19910um x 2550um (Chip Center Oum x Oum )
T\IA(\)D '?\ﬁ‘)D Terminal X (um) | Y (um) JPAD No| Terminal X (um) | Y (um)

307 | SEGB44 2925 1068 358 SEGB61 375 1068 409 SEGB78 -2175 1068
308 | SEGC44 2875 1068 359 SEGC61 325 1068 410 SEGC78 -2225 1068
309 | SEGA45 2825 1068 360 SEGAG2 275 1068 411 SEGA79 -2275 1068
310 | SEGBA45 2775 1068 361 SEGB62 225 1068 412 SEGB79 -2325 1068
311 | SEGC45 2725 1068 362 SEGC62 175 1068 413 SEGC79 -2375 1068
312 | SEGA46 2675 1068 363 SEGAG3 125 1068 414 SEGAS80 -2425 1068

Terminal X(pum) | Y(um)

313 | SEGB46 2625 1068 364 SEGBG63 75 1068 415 SEGBS80 -2475 1068
314 | SEGC46 2575 1068 365 SEGC63 25 1068 416 SEGC80 -2525 1068
315 | SEGA47 2525 1068 366 SEGA64 -25 1068 417 SEGAS81 -2575 1068
316 | SEGB47 2475 1068 367 SEGB64 -75 1068 418 SEGBS81 -2625 1068

317 | SEGC47 2425 1068 368 SEGC64 -125 1068 419 SEGC81 -2675 1068
318 | SEGA48 2375 1068 369 SEGAGS5 -175 1068 420 SEGA82 -2725 1068
319 | SEGB48 2325 1068 370 SEGB65 -225 1068 421 SEGB82 -2775 1068
320 | SEGCA48 2275 1068 371 SEGC65 -275 1068 422 SEGC82 -2825 1068
321 | SEGA49 2225 1068 372 SEGAG6 -325 1068 423 SEGAS83 -2875 1068
322 | SEGBA49 2175 1068 373 SEGB66 -375 1068 424 SEGB83 -2925 1068
323 | SEGC49 2125 1068 374 SEGC66 -425 1068 425 SEGC83 -2975 1068
324 | SEGA50 2075 1068 375 SEGAG7 -475 1068 426 SEGA84 -3025 1068
325 | SEGB50 2025 1068 376 SEGBG67 -525 1068 427 SEGB84 -3075 1068
326 | SEGCS50 1975 1068 377 SEGC67 -575 1068 428 SEGC84 -3125 1068
327 | SEGA51 1925 1068 378 SEGAG8 -625 1068 429 SEGAS85 -3175 1068
328 | SEGB51 1875 1068 379 SEGB68 -675 1068 430 SEGB85 -3225 1068
329 | SEGC51 1825 1068 380 SEGC68 -725 1068 431 SEGC85 -3275 1068
330 | SEGA52 1775 1068 381 SEGAG9 -775 1068 432 SEGA86 -3325 1068
331 | SEGB52 1725 1068 382 SEGBG69 -825 1068 433 SEGB86 -3375 1068
332 | SEGC52 1675 1068 383 SEGC69 -875 1068 434 SEGC86 -3425 1068
333 | SEGAS53 1625 1068 384 SEGA70 -925 1068 435 SEGA87 -3475 1068

334 SEGB53 1575 1068 385 SEGB70 -975 1068 436 SEGB87 -3525 1068
335 SEGC53 1525 1068 386 SEGC70 -1025 1068 437 SEGC87 -3575 1068
336 SEGA54 1475 1068 387 SEGA71 -1075 1068 438 SEGAS88 -3625 1068
337 SEGB54 1425 1068 388 SEGB71 -1125 1068 439 SEGB88 -3675 1068
338 SEGC54 1375 1068 389 SEGC71 -1175 1068 440 SEGC88 -3725 1068
339 SEGAS5 1325 1068 390 SEGAT72 -1225 1068 441 SEGAS89 -3775 1068
340 SEGB55 1275 1068 391 SEGB72 -1275 1068 442 SEGB89 -3825 1068
341 SEGC55 1225 1068 392 SEGC72 -1325 1068 443 SEGC89 -3875 1068
342 SEGA56 1175 1068 393 SEGA73 -1375 1068 444 SEGA90 -3925 1068
343 SEGB56 1125 1068 394 SEGB73 -1425 1068 445 SEGB90 -3975 1068
344 SEGC56 1075 1068 395 SEGC73 -1475 1068 446 SEGC90 -4025 1068
345 SEGAS7 1025 1068 396 SEGA74 -1525 1068 447 SEGA91 -4075 1068
346 SEGB57 975 1068 397 SEGB74 -1575 1068 448 SEGB91 -4125 1068
347 SEGC57 925 1068 398 SEGC74 -1625 1068 449 SEGCI91 -4175 1068
348 SEGA58 875 1068 399 SEGA75 -1675 1068 450 SEGA92 -4225 1068
349 SEGBS58 825 1068 400 SEGB75 -1725 1068 451 SEGB92 -4275 1068
350 SEGC58 775 1068 401 SEGC75 -1775 1068 452 SEGC92 -4325 1068
351 SEGAS9 725 1068 402 SEGA76 -1825 1068 453 SEGA93 -4375 1068
352 SEGB59 675 1068 403 SEGB76 -1875 1068 454 SEGB93 -4425 1068
353 SEGC59 625 1068 404 SEGC76 -1925 1068 455 SEGC93 -4475 1068
354 SEGAGO 575 1068 405 SEGA77 -1975 1068 456 SEGA94 -4525 1068
355 SEGB60 525 1068 406 SEGB77 -2025 1068 457 SEGB94 -4575 1068
356 SEGC60 475 1068 407 SEGC77 -2075 1068 458 SEGC94 -4625 1068
357 SEGAG1 425 1068 408 SEGA78 -2125 1068 459 SEGA95 -4675 1068
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NJU6821

B PAD COORDINATES 4

Chip Size 19910um x 2550um (Chip Center Oum x Opm )
T\IA(\)D Terminal X(pum) | Y(um) T\IAGJD Terminal X (m) | Y (um) |PAD No| Terminal X (um) | Y (um)
460 | SEGB95 -4725 1068 511 | SEGB112 | -7275 1068 562 SEGSA2 -9726 800
461 | SEGC95 -4775 1068 512 | SEGC112 | -7325 1068 563 SEGSB2 -9726 750
462 | SEGA96 -4825 1068 513 | SEGA113 | -7375 1068 564 SEGSC2 -9726 700
463 | SEGB96 -4875 1068 514 | SEGB113 | -7425 1068 565 SEGSA3 -9726 650
464 | SEGC96 -4925 1068 515 | SEGC113 | -7475 1068 566 SEGSB3 -9726 600
465 | SEGA97 -4975 1068 516 | SEGA114 | -7525 1068 567 SEGSC3 -9726 550

466 | SEGB97 -5025 1068 517 | SEGB114 -7575 1068 568 COM40 -9726 500
467 | SEGC97 -5075 1068 518 | SEGC114 -7625 1068 569 COM41 -9726 450
468 | SEGA98 -5125 1068 519 | SEGA115 -7675 1068 570 COM42 -9726 400
469 | SEGB98 -5175 1068 520 | SEGBI115 -7725 1068 571 COM43 -9726 350
470 | SEGC98 -5225 1068 521 | SEGC115 -7775 1068 572 COM44 -9726 300
471 | SEGA99 -5275 1068 522 | SEGA116 -7825 1068 573 COM45 -9726 250
472 | SEGB99 -5325 1068 523 | SEGB116 -7875 1068 574 COM46 -9726 200
473 | SEGC99 -5375 1068 524 | SEGC116 -7925 1068 575 COom47 -9726 150
474 | SEGA100 | -5425 1068 525 | SEGA117 -7975 1068 576 COM48 -9726 100
475 | SEGB100 | -5475 1068 526 | SEGBI117 -8025 1068 577 COM49 -9726 50
476 | SEGC100 | -5525 1068 527 | SEGC117 -8075 1068 578 COMS50 -9726 0

477 | SEGA101 | -5575 1068 528 | SEGA118 -8125 1068 579 COM51 -9726 -50
478 | SEGB101 | -5625 1068 529 | SEGB118 -8175 1068 580 COM52 -9726 -100
479 | SEGC101 | -5675 1068 530 | SEGC118 -8225 1068 581 COM53 -9726 -150
480 | SEGA102 | -5725 1068 531 | SEGA119 -8275 1068 582 COM54 -9726 -200
481 | SEGB102 | -5775 1068 532 | SEGB119 -8325 1068 583 COM55 -9726 -250
482 | SEGC102 | -5825 1068 533 | SEGC119 -8375 1068 584 COMS56 -9726 -300
483 | SEGA103 | -5875 1068 534 | SEGA120 | -8425 1068 585 COM57 -9726 -350
484 | SEGB103 | -5925 1068 535 | SEGB120 | -8475 1068 586 COMS58 -9726 -400
485 | SEGC103 | -5975 1068 536 | SEGC120 | -8525 1068 587 COM59 -9726 -450
486 | SEGA104 | -6025 1068 537 | SEGAl121 -8575 1068 588 COMG60 -9726 -500
487 | SEGB104 | -6075 1068 538 | SEGB121 | -8625 1068 589 COM61 -9726 -550
488 | SEGC104 | -6125 1068 539 | SEGC121 | -8675 1068 590 COMG62 -9726 -600
489 | SEGA105 | -6175 1068 540 | SEGA122 | -8725 1068 591 COM63 -9726 -650
490 | SEGB105 | -6225 1068 541 | SEGB122 | -8775 1068 592 COM64 -9726 -700
491 | SEGC105 | -6275 1068 542 | SEGC122 | -8825 1068 593 COM65 -9726 -750
492 | SEGA106 | -6325 1068 543 | SEGA123 | -8875 1068 594 COMG66 -9726 -800

493 | SEGB106 | -6375 1068 544 | SEGB123 | -8925 1068 595 DMY7(L) -9726 -850
494 | SEGC106 | -6425 1068 545 | SEGC123 | -8975 1068 596 DMY7(R) -9726 -900
495 | SEGA107 | -6475 1068 546 | SEGA124 | -9025 1068
496 | SEGB107 | -6525 1068 547 | SEGB124 | -9075 1068
497 | SEGC107 | -6575 1068 548 | SEGC124 | -9125 1068
498 | SEGA108 | -6625 1068 549 | SEGA125 | -9175 1068
499 | SEGB108 | -6675 1068 550 | SEGB125 | -9225 1068
500 | SEGC108 | -6725 1068 551 | SEGC125 | -9275 1068
501 | SEGA1Q09 | -6775 1068 552 | SEGA126 | -9325 1068
502 | SEGB109 | -6825 1068 553 | SEGB126 | -9375 1068
503 | SEGC109 | -6875 1068 554 | SEGC126 | -9425 1068
504 | SEGA110 | -6925 1068 555 | SEGA127 | -9475 1068
505 | SEGB110 | -6975 1068 556 | SEGB127 | -9525 1068
506 | SEGC110 | -7025 1068 557 | SEGC127 | -9575 1068
507 | SEGAll1l | -7075 1068 558 DMY5(L) -9625 1068
508 | SEGB111 | -7125 1068 559 DMY5(R) -9675 1068
509 | SEGC111 | -7175 1068 560 DMY6(L) -9726 900
510 | SEGA112 | -7225 1068 561 DMY6(R) -9726 850
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NJU6821

B BLOCK DIAGRAM
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B POWER SUPPLY CIRCUITS BLOCK DIAGRAM
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__________________________ 1
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Cs- [FH——
Cot OF—
Ce- [FH——
Vee [FH—— —1 Vour
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NJU6821

B TERMINAL DESCRIPTION 1

No. Symbol 1/0 Function
21,22,23, VDD Power | Power supply for logic circuits
39,40,41
27,28,29, VSS Power | GND for logic circuits
58,59,60
67,68,69, VSSH Power | GND for high voltage circuits
88,89,90
31 VDDA Power | This terminal is internally connected to the VDD level.

*This terminal is used to fix the select-terminals of the SEL68,
P/S and M/S to the VDD level.

Note) Do not use this terminal for a main power supply.
17,18,19, VSSA Power | This terminal is internally connected to the VSS level.

34,35,36 *This terminal is used to fix the select-terminals of the SEL68,
P/S and M/S to the VSS level.

Note) Do not use this terminal for a main GND.

70,71,115,116 VLCD Power/O | LCD driving voltages
72,73 Vi *When the internal voltage booster is not used, external LCD
74,75 V2 driving voltages (V1 to V4 and VLCD) should be supplied onto
76,77 V3 these terminals. The external voltages should be maintained in
78,79 V4 the following relationship.
VSS<V4<V3<V2<V1<VLCD

* When the internal voltage booster is used, the LCD driving
voltages (V1 to V4 and VLCD) are enabled by the “Power
control” instruction in the master mode operation. The
capacitors between these terminals and Vss terminal are
required

91,92 Cl+ @] Capacitor connection terminal for the voltage booster

93,94 C1-

95,96 C2+ @] Capacitor connection terminal for the voltage booster

97,98 C2-

99,100 C3+ 0] Capacitor connection terminal or the voltage booster
101,102 C3-
103,104 C4+ 0] Capacitor connection terminal for the voltage booster
105,106 C4-
107,108 C5+ @] Capacitor connection terminal for the voltage booster
109,110 C5-
111,112 C6+ 0] Capacitor connection terminal for the voltage booster
113,114 C6-

82,83 VBA (0] Reference-voltage generator output

84 VREF I Voltage regulator input
85,86,87 VEE Power | Voltage booster input
»This terminal is normally connected to the VDD level.
117,118 VOUT Power/O | Voltage booster output /Vpp for high voltage circuits (in external
power supply)
80,81 VREG 0] Voltage regulator output
24 | Reset
RES Active “0”
New Japan Radio Co. Lid,
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NJU6821

B TERMINAL DESCRIPTION 2

No. Symbol 1/0 Function

42 DO/SCL 110 Parallel interface:

D7 to DO : 8-bit bi-directional bus

«In the parallel interface mode (P/S="1"), these terminals should
43 D1/SDA I/0 | be connected to 8-bit bi-directional bus of MPU.

Serial interface:

44 D2/EXCS I/O | SDA : serial data

SCL : serial clock

EXCS : extension chip-select

45 D3/SMODE I/O | SMODE : 3-/4-line serial interface mode select

SPOL : RS polarity select (in the 3-line serial interface mode)

46 D4/SPOL I/O | «In the 3-/4-line serial interface mode (P/S=0"), the DO terminal
is assigned to the SCL and the D1 terminal to the SDA.

«In the 3-line serial interface mode, the D4 terminal is assigned
47,48,49 D5,D6,D7 /0 | to the SPOL.

*The serial data on the SDA is fetched at the rising edge of the
SCL signal in the order of the D7, D6...D0O, and the fetched
data is converted into 8-bit parallel data at the falling edge of
the 8th SCL signal.

*The SCL signal should be set to “0” after data transmissions or
during non-access.

50,51,52,53 | D8,D9,D10,D11, I/O | 8-bit bi-directional bus

54,55,56,57 | D12,D13,D14,D15 In the 16-bit data bus mode, these terminals are assigned to
the upper 8-bit data bus.

*In the serial interface mode or 8-bit data bus mode in the
parallel interface, these terminals should be fixed to “1” or “0".

25 —— I Chip select
CS Active “0”
26 RS | Resister select

*This signal distinguishes an instruction data and display data
for transferred data.

RS H L
Destin. Instruction Display data

38 | 80 series MPU interface (P/S="1", SEL68="0")

RD signal. Active “0”.

3
@

68 series MPU interface (P/S="1", SEL68="1")
Enable signal. Active “1”.

37 | 80 series MPU interface (P/S="1", SEL68="0")
WR (RIW) WR signal. Active “0”.

68 series MPU interface (P/S="1", SEL68="1")

R/W signal.
R/W H L
Status Read Write
New Japan Radio Co.Lld.
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B TERMINAL DESCRIPTION 3

No. Symbol 1/0 Function
33 SEL68 I MPU interface type select
SEL68 H L
Status 68 series 80 series
32 P/S I Parallel / serial interface mode select
P/S SCeT;'():t Data/lnnstructio Data Read/Write Serial clock
H CS RS DO~D7 RD, WR -
L Cs RS SDA (D1) Write only SCL (DO0)
«In the serial interface mode (P/S="0"), the D15 to D5 terminals are in
the high impedance status therefore those terminals should be fixed to
“1” or “0”. The RD and WR terminals also should be “1” or “0".
20 TEST I Maker test terminal
This terminal should be fixed to “0”.
61 CL I/O | LCD line clock
«This signal is used to count up the line counter and latch the display
data into the data latch circuit.
* At the rising edge of the CL signal, the line counter is counted-up and
the 384-bit display data, corresponding to the counted-up line address,
is latched into the data latch circuit. At the falling edge of the CL signal,
the latched data output onto the segment drivers.
M/S Status CL
H Master Output
L Slave Input
62 FLM I/O | LCD frame maker signal
*This signal is used to indicate the start of a new display frame. It
presets an initial display line address into the line counter when the
FLM signal becomes “1".
M/S Status FLM
H Master Output
L Slave Input
63 FR I/O | LCD alternate signal
*This signal is toggled to alternate the crystal polarization of a LCD
panel. It can be programmed so that the FR signal will toggle at every
frame or once every N frames in the N-line inversion mode.
M/S Status FR
H Master Output
L Slave Input
30 M/S I Master / slave select
M/S Status Oscillator Power supply
H Master Enable Enable
L Slave Disable Disable

-12 -
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B TERMINAL DESCRIPTION 4

NJU6821

No.

Symbol

1/0

Function

174-557

SEGAO~SEGA127,
SEGBO0~SEGB127,
SEGCO0~SEGC127

Segment output

Mode

Turn-off

Turn-on

Normal

0

1

Reverse

1

0

*These terminals output LCD driving waveforms in accordance
with the combination of FR signal and display data.

In the B/W mode

FR signal
Display data —l—l | | |

{VLCD | V2 iVSS! V3

Normal display mode

Reverse display
mode

164-169,
562-567

SEGSAO-SEGSA3
SEGSBO-SEGSB3

SEGSCO~SEGSC
3

Dummy-segment output
*These terminals are used for an outer-frame display and placed in
both sides of the segment drivers’ block.

162-137,

132-119,

568-594,
3-15

COMO~COM79

Common output
*These terminals output LCD driving waveforms in accordance
with the combination of the FR signal and scanning data.

Data FR
H

Output level
VSS
V1
VLCD
V4

| |I|IT

L
H
L

163

COMIO

Icon common output

16

COMI1

Icon common output

65,

0OSC1
0SC2

osC

*When the internal oscillator clock is used in the master mode or
when the LSl is used in the slave mode, these terminals should be
opened. In these cases, the OSC1 outputs the VSS level.

*When an external oscillator is used, external clocks should be
input onto the OSC1 terminal or an external resistor should be
connected between the OSC1 and OSC2 terminals.

64

CLK

110

Display timing synchronous clock
«This signal is used to synchronize the display timing between the
master and slave LSlIs.

M/S Mode
H Master
L Slave

CLK
Output
Input

(Terminal No. 1,2,133,134,135,136,170,171,172,173,558,559,560,561,595, and 596 are dummy.)

New Japan Radio Co.Lld.
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NJU6821

B FUNCTIONAL DESCRIPTION
(1) MPU Interface
(1-1) Parallel / serial interface mode select

The P/S terminal is used to select parallel or serial interface mode as shown in the following table. In the serial
interface mode, it is impossible to read out display data from the DDRAM.

Table
P/S P/S mode CSs RS RD WR SEL6G8 SDA SCL Data
D7-DO
H Parallel I/F CS RS RD WR SEL68 (D15-DO)
L Serial I/F CS RS - - - SDA SCL -

Note 1) “ -" mark: Fix to “1” or “0”".

(1-2) MPU interface type select
In the parallel interface mode, the SEL68 terminal is used to select 80- or 68-series MPU interface type as shown
in the following table.

Table

SEL68 MPU type CS RS RD WR Data
H 68 series MPU CS RS E R/W D7-DO0 (D15-D0)
L 80 series MPU CS RS RD WR D7-D0 (D15-D0)

(1-3) Data distinction
In the parallel interface mode, the combination of the RS, RD, and WR (R/W) signals distinguishes an instruction
data or display data for the transferred data from or to MPU as shown in the following table.

Table
RS 68 series 80 series Function
R/W RD WR
H H L H Read out instruction data
H L H L Write instruction data
L H L H Read out display data
L L H L Write display data

(1-4) 3-/4-line serial interface mode select
In the serial interface mode, the SMODE is used to select 3- or 4-line serial interface mode as shown in the
following table.

Table
SMODE Serial interface mode
H 3-line
L 4-line

New Japan Radio Co. Lid,

-14 -



NJU6821

(1-5) 4-line serial interface mode

In the serial interface mode, during the chip select is active (CS="0"), the SDA and SCL are enabled. During the
chip select is not active (CS="1"), the SDA and SCL are disabled and the internal shift register and counter are
being initialized. The 8-bit serial data on the SDA is fetched at the rising edge of the SCL signal in order of the D7,
D6...DO0, and the fetched data is converted into the 8-bit parallel data at the falling edge of the 8th SCL signal.

In the 4-line serial interface mode, the transferred data on the SDA is distinguished as display data or instruction
data in accordance with the polarity of the RS signal.

Table
RS Data distinction
H Instruction data
L Display data

Since the serial interface operation is sensitive to external noises, the SCL should be set to “0” after data
transmissions or during non-access. To prevent for the continuous mal-function caused by the external noises, the
chip-selected status should be released (CS="1") after each of the 8-bit data transmissions. The following figure
illustrates the interface timing for the 4-line serial interface operation.

cs N\ /S
RS X VALD X

SDA X D, X D, X Ds X D, X D; X D, X b, X D, X

SCL NN S I A s B S

1 2 3 4 5 6 7 8

4-line serial interface timing

(1-6) 3-line serial interface mode

In the serial interface mode, during the chip select is active (CS="0"), the SDA and SCL are enabled. During the
chip select is not active (CS="1"), the SDA and SCL are disabled and the internal shift register and counter are
being initialized. The 9-bit serial data on the SDA is fetched at the rising edge of the SCL signal in order of the RS,
D7, D6...D0, and the fetched data is converted into the 9-bit parallel data at the falling edge of the 9th SCL signal.

In the 3-line serial interface mode, the data on the SDA is distinguished as display data or instruction data in
accordance with the polarity of the RS bit of SDA data and the status of the SPOL, as follows.

Table
SPOL=L SPOL=H
RS Data distinction RS Data distinction
L Display data L Instruction data
H Instruction data H Display data

New Japan Radio Co.Lld.
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NJU6821

Since the serial interface operation is sensitive to external noises, the SCL should be set to “0" after data
transmissions or during non-access. To prevent for the continuous mal-function caused by the external noises, the
chip-selected status should be released (CS="1") after each of the 9-bit data transmissions. The following figure
illustrates the interface timing for the 3-line serial interface operation.

CS \ /
SDA X RSX D, X D X Ds X D, X D X D, X D; X D, X
SCL I D e O e e

3-line serial interface timing

(1-7) Unification of the CS signals (in the serial interface mode)

When two of the NJU6821 is used as a master and slave driver in the 3- or 4-line serial interface mode, both of the
CS signals can be notified using the EXCS terminals in order to simplify the control signals. In this time, the
master's EXCS is assigned to output and slave’'s EXCS is assigned to input. The status of the EXCS signal is
controlled by the “EXCS control” instruction.

of the master LSI.

During both of the EXCS and CS are “0”, the slave LSl is enabled to accept instructions from MPU but the master
LSl is disabled to accept any instruction except the “EXCS control” instruction. During the EXCS is “1” and CS is “0”,
the master LSl is enabled and the slave LSl is disabled.

RS SCL SDA CS

cs EXCS: Extension CS
SDA EXCS=0, CS=0: Slave LSl is enabled
EXCS=1, CS=0: Master LSl is enabled
SCL
RS
L M/S (MASTER) P/S: Parallel/serial interface mode select
P/S P/S=0: Serial interface
SMODE P/S=1: Parallel interface
SPOL
777
— EXCS M/S: Master/slave select
M/S=0: Slave operation
(O M/S=1: Master operation
SDA
SCL SMODE: 3-/4-line serial interface mode select
RS . -
SMODE=0: 4-line serial interface
M/S (SLAVE) SMODE=1: 3-line serial interface
P/S
SMODE _
SPOL SPOL.: RS polarity select
777 ] Excs SPOL=0, RS=0: Display data
P = - SPOL=0, RS=1: Instruction data
4-line serial interface SPOL=1, RS=0: Instruction data
SPOL=1, RS=1: Display data
(In the 3-line serial interface mode)
New Japan Radio Co. Lid,
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(2) Accesstothe DDRAM

During the CS signal is "0”, the transferred data is written into the DDRAM or instruction register in accordance with
the polarity of the RS signal.

In condition that the RS signal is “1”, the transferred data is distinguished as display data. After the “column
address” and “row address” instructions are executed, the display data is written into the DDRAM by the “display
data write” instruction. The data is written at the rising edge of the WR signal in the 80 series MPU mode or falling
edge of the E signal in the 68 series MPU mode.

In the sequence of the “display data read” operation, the transferred data from MPU is temporarily held in the
internal bus-holder and then transferred to the internal data-bus. When the “display data read” operation is executed
just after the “column address” and “row address” instructions or “display data write” instruction, unexpected data on

the bus-holder is read out at the 1st execution and then the correct designated DDRAM address data is read out

from the 2nd execution. For this reason, a dummy read cycle must be executed to avoid the unexpected 1st data
read.

® Display data write operation

WR L L L L L L
Bus Holder X n X n+l X 2 X m3 X 4 X
WR L L L L L |
® Display data read operation
WR ||

Address Set Dummy Data Read Data Read Data Read
n Read n Address n+1 Address n+2 Address

RD L L L L L

Internal

New Japan Radio Co.Lld.
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(3) Accessto theinstruction register

Each of the instruction resisters is assigned to the address in between OH and FH in order that it is possible to read
out the content of the instruction registers by the combination instructions of the “Instruction resister address”
and "Instruction resister read”.

WR ] ]
DD, ——(M y}——m p—N p—n —

Instruction resister  Instruction resister Instruction resister  Instruction resister
address set read address set read

RD |_| |_,

(4) 8-/16-bit data bus length for display data (in the parallel interface mode)
The 8- or 16-bit data bus length for display data is determined by the “WLS” in the “Data bus length” instruction.

In the 16-bit data bus mode, not only the display data but also the instruction data is required to be transferred by
16-bit data (D15 to DO). However, in case of the access to the instruction register, the only lower 8-bit data (D7 to
DO0) of the 16-bit data is valid. In case of the access to the DDRAM, all of the 16-bit data (D15 to DO) is valid.

Table
WLS Data bus length mode
L 8-bit
H 16-bit

(5) Initial display line register

The initial display line resister specifies the line address, corresponding to the initial COM line, by the “Initial display
line” instruction. The initial COM line signifies the common driver, starting scanning the display data in the DDRAM,
and specified by the “Initial COM line” instruction.

The line address, established in the initial display line resister, is preset into the line counter whenever the FLM
signal becomes “1”. At the rising edge of the CL signal, the line counter is counted-up and addressed 384-bit display
data is latched into the data latch circuit. At the falling edge of the CL signal, the latched data output to the segment
drivers.

New Japan Radio Co. Lid,
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(6) DDRAM mapping
The DDRAM is capable of 1,024-bit (8-bit x 128-segment) for the column address and 82-bit for the row address.

In the gradation mode, each pixel for RGB corresponds to the successive 3-segment drivers that consist of 2-
segment drivers for 8-gradation and 1-segment driver for 4-gradation, so that the LSI can drive a 256-color display
(8-gradation x 8-gradation x 4-gradation) with up to 128x82 pixels. The 8-gradation level is controlled by 3-bit
display data in the DDRAM and 4-gradation level is controlled by 2-bit display data in the DDRAM respectively.

In the B&W mode, only MSB data from each 3-bit and 2-bit RGB display data group in the DDRAM is used.
Therefore, 384 x 82 pixels B&W display is also available.

The column address range varies depending on the data bus length. The range between 00H and 70F is used in
the 8-bit data bus length and the range between 00H and 3FH is in the 16-bit data bus length.

® In the 8-bit data bus length mode
column-address
OH 1H 7EH  7FH

OH | 8bit |8t ( 8hbit | 8bit

row-
address

51H |[8bit |8oit | 8bit | 8hit

® In the 16-bit data bus length mode

OH 3FH
OH i6bit [ | 16bit
row-
address
51H 16Dit | i 16bit

The DDRAM is accessing 8-bit or 16-bit unit addressed by column and row address. In the 16-bit data bus length
mode, over 40H address setting is prohibited.

The increment for the column address and row address can be set in the auto-increment mode by programming
“AXI" and “AYI” registers in the “Increment control” instruction. In this mode, the contents of the column address
and row address counters automatically increment whenever the DDRAM is accessed.

The column address and row address counters are independent of the line counter. They are used to designate
the column address and row address for the display data transferred from MPU. On the other hand, the line
counter is used to generate the line address and output the display data to the segment drivers, being
synchronized with the display control timing of the FLM and CL signals.

New Japan Radio Co.Lld.
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(7) Window addressing mode

In addition to the full DDRAM addressing, it is possible to access only to the part of DDRAM by the window
addressing mode. In the window addressing mode, defines the address space of the DDRAM designated by the
start and end point. The start point is determined by the “column address” and “row address” instructions, and the
end point is determined by the “Window end column address “and "Window end row address” instructions. The
setting for the window addressing is listed in the following.

1. “Increment control” instruction (WIN=1, AXI=1, AYI=1)

2. Set “column address” and “row address” instructions for the start point

3. Set “Window end column address” and “Window end row address” instructions for the end point
4. Enable to access to the DDRAM by the window addressing mode

In addition, the read-modify-write operation is available by setting “AIM” register to "L” in the “Increment control
instruction in the window addressing mode.

Also in the window addressing mode, correct start and end point setting is required to avoid to access invalid
addressing space. The following relationship for the start and end point must be maintained.

AX (column address of start point) < EX (column address of end point) < Maximum of column address
AY (row address of start point) < EY (row address of end point) < Maximum of row address

column address

>
Yooy T .
i Start point
0 :
%)) ¥
o '
=} ,
o '
S ' '
2 :
e : :
i _____________________________________________________________________ " End point
v Window display area X, Y)

Whole DDRAM area

(8) Reverse display ON/OFF
The “Reverse display ON/OFF” function is used to reverse the display data without changing the display data in the
DDRAM.

Table
REV Display DDRAM data - Display data
0 Normal 0 0
1 1
0 1
1 Reverse 1 0

(9) Segment direction
The “Segment direction” function is used to reverse the assignment for the segment drivers and column address, so
that it is possible to reduce the restrictions for the placement of the LSl in the LCD modules.

New Japan Radio Co. Lid,
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column address / display data / segment driver
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B&W mode, 16-bit data bus mode

REF [SWAP

NJU6821

REF |SWAP

B&W mode, 8-bit data bus mode

REF |[SWAP

REF [ SWAP
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® Write and read data bit assignment (in the 16-bit data bus mode)

REF=0, SWAP=0

Write data [ Do | b1 | b2 [ b3 | b4 | ps | e | b7 | ps | D9 | D10 | D11 | b12 | D13 | D14 | D15 |
Segment data [SEGO|SEG1|SEG2| SEG3| SEG4| SEG5 | SEG6 | SEG7 | SEG8 | SEGY [SEG10SEG11|SEG12/SEG13SEG14 SEG15 |
Read data [ Do [ D1 | D2 | D3 | D4 | D5 | D6 | D7 | D8 | D9 | D10 | D11 | D12 [ D13 [ D14 | D15 |

REF=0, SWAP=1
Write data [ Do | b1 [ b2 | D3 [ b4 | D5 [ b6 | D7 | b8 | D9 [ Dio | D11 | D12 | D13 | D14 | D15 |

Segment data [SEGO|SEG1|SEG2| SEG3| SEG4| SEG5 | SEG6 | SEG7 | SEG8 | SEGI [SEG10SEG11|SEG12/SEG13SEG14 SEG15 |
Read data [ Do | b1 [ b2 | b3 [ b4 | b5 [ b6 | b7 | b8 | D9 [ Dio | pi1 [ D12 | D13 | D14 | D15 |

REF=1, SWAP=0

Write data [ Do | b1 [ b2 | D3 [ b4 | D5 [ D6 | D7 | b8 | D9 [ Dio | D11 | D12 | D13 | D14 | D15 |
Segment data [SEGO|SEG1|SEG2| SEG3| SEG4| SEG5 | SEG6 | SEG7 | SEG8| SEGI [SEG10SEG11|SEG12/SEG13SEG14 SEG15 |
Read data [ Do | b1 [ b2 | b3 [ b4 | b5 [ b6 | b7 | b8 | D9 [ D1o | D11 [ D12 | D13 | D14 | D15 |

REF=1, SWAP=1
Write data [ Do | D1 [ b2 | D3 [ D4 | D5 [ D6 | D7 | b8 | D9 [ Dio | D11 [ D12 | D13 | D14 | D15 |

Segment data [SEGO|SEG1|SEG2| SEG3| SEG4| SEG5 | SEG6 | SEG7 | SEG8 | SEGI [SEG10SEG11|SEG12/SEG13SEG14 SEG15 |

Read data [ Do | b1 [ b2 | D3 [ b4 | D5 [ b6 | D7 | b8 | D9 [ Dio | D11 [ D12 | D13 | D14 | D15 |

New Japan Radio Co.Lld.

-23-



NJU6821

® Examples for write and read display data (in the 16-bit data bus mode)

REF=0, SWAP=0
D15 DO
Write data [1 12 ]J1]Jo]Jol1floflo]Ja1]a1] 1] 1o o] 1] o |Es2n

Read data [1 2T 12 JoJoJ1]lolola1]la1]a1]a1lol ol 1] o [Earzn

D15 DO

Write data [ 2T 12 JoJoJ1]loloJa1]la1]la1]la1lolol] 1] o |EszH
D15 DO

Read data [ol 1 JToloJalalT a1l a1loJola1]JolJol 1] 1] 1 |w@rm

D15 DO

Write data [[1 ] 121 lolol1]JoJola1]Tala1]la1]ol o] 1] o |Esr2n
D15 DO

Read data [ 2T 12 JoJoJ1]lolola1]la1]a1]a1lol ol 1] o |Earzn

D15 DO
Write data [ 2T 12 JoJoJ1]loloJa1]la1]la1]la1lolol] 1] o |EszH
D15 DO
Read data [ol 1 JTolo a1l a1l 1loJol1]JolJol 1] 1] 1 |w@rm
New Japan Radio Co. Lid,
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® Write and read data bit assignment (in the 8-bit data bus mode)

Write data

Segment data

Read data

Write data

Segment data

Read data

Write data

Segment data

Read data

Write data

Segment data

Read data

REF=0, SWAP=0
[ Do | b1 | b2 | b3 | b4 | bs | D6 | b7 |

[SEGO|SEG1|SEG2| SEG3| SEG4|SEG5|SEG6 | SEG7|

[ Do [ D1 | D2 | D3 | D4 | D5 | D6 | D7 |

REF=0, SWAP=1
[ Do | b1 [ b2 | D3 | p4a | b5 | b6 | D7 |

[SEGO|SEG1|SEG2| SEG3| SEG4|SEG5|SEG6 | SEG7|

[ Do | b1 [ b2 | b3 | p4a | b5 | b6 | D7 |

REF=1, SWAP=0
[ Do | b1 [ b2 | b3 | p4a | b5 | b6 | D7 |

[SEGO|SEG1|SEG2| SEG3| SEG4| SEG5|SEG6 | SEG7|

[ Do | b1 [ b2 | b3 | p4a | b5 | b6 | D7 |

REF=1, SWAP=1
[ Do | b1 [ b2 | b3 | p4a | b5 | b6 | D7 |

[SEGO|SEG1|SEG2| SEG3| SEG4| SEG5|SEG6 | SEG7|

[ Do | b1 [ b2 | b3 | b4 | b5 | b6 | D7 |
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® Examples for write and read display data (in the 8-bit data bus mode)

REF=0, SWAP=0

D15 DO
Write data [ 1 12 ] 1 ]Jo]o|l 1] o] o] (an
D15 DO
Read data [ 1 12 ]J1]Jo]o|l 1] o] o] (an
REF=0, SWAP=1
D15 DO
Write data [ 1 ]2 ]J1]o]o|l 1] o] o] (an
D15 DO
Read data [o]J ol 1 [o]Jofl 1] 1] 1] em
REF=1, SWAP=0
D15 DO
Write data [T T12T 1T oTJToJz1TJTo] o] €an
D15 DO
Read data [ 1 12 ]J1]o]o|l 1] o] o] (an
REF=1, SWAP=1
D15 DO
Write data [ 1 12 ] 1 ]o]o|l 1] o] o] (an
D15 DO
Read data [ oJ o] 1 ]lo]lJo]]l 1| 1] 1] e@m
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column address / display data / segment driver

column address / display data / segment driver
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Color mode, 16-bit data bus mode

® The relationship among the PGRAM column address, display data and segment drivers
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Color mode, 8-bit data bus mode

SWAP

REF

-27 -

New Japan Radio Co.Lld.




NJU6821

B&W mode, 16-bit data bus mode
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(11) Gradation palette
In the gradation mode, each of the gradation palettes Aj can select 8-gradation levels out of a palette
consisting of 32-gradation levels by setting 5-bit palette value into the “PA” registers in the “Gradation palette Aj”
instructions (j=0 to 7). Each of the gradation palettes Bj and Cj can select 8-gradation levels as well as the
gradation palette A,).

The gradation palettes Aj correspond to the SEGAI, the Bj to SEGBj and the Cj to SEGCi (j=0 to 7, i=0 to 127).
The display data (0,0,0) corresponds to the gradation palettes Z0, the data (0,0,1) to the Z1, the data (0,1,0) to
the Z2...the data (1,1,1) to the Z7 (Z=A, B and C).

(12) Gradation LSB (GLSB)

In the graduation mode, each pixel for RGB corresponds to the successive 3-segment drivers that consist of
2-segment drivers for 8-graduation and 1-segment driver for 4-gradietion. The 8-gradation segment drivers can
generate 8-gradation levels controlled by 3-bit display data in the DDRAM. The 4-gradation segment drivers
can generate 4-gradation levels by 2-bit in the DDRAM and 1-bit in the GLSB.

All of the selected 8-gradation palettes Zj (Z=A, B and C, j=0 to 7) are available for the 8-gradation segment
drivers. However, the only 4-gradation palettes Zj (Z=A, B and C, j= either 0,2,4,6 or 1,3,5,7) are available for
the 4-gradation segment drivers, because the GLSB is fixed to either “0” or “1” by setting the “GLSB” register in
the “Gradation control” instruction and adopted to all of the 4-gradation segment derivers.

GLSB=0: The LSB of display data is always set to “0”.
Display data: (0,0,0), (0,1,0), (1,0,0), (1,1,0) - Gradation palettes: Z0, Z2, Z4, Z6
(Z=A, B and C)

GLSB=1: The LSB of display data is always set to “1”.
Display data: (0,0,1), (0,1,1), (1,0,1), (1,1,1) - Gradation palettes: Z1, Z3, Z5, Z7
(Z=A, B and C)

(13) Variable or fixed gradation mode

In the gradation mode, variable or fixed gradation mode is selected by programming the “PWM” register in
the “Gradation control” instruction.

PWM=0: Variable gradation mode
(Select 8 gradation levels out of a palette consisting of 32-gradation levels)

PWM=1: Fixed gradation mode
(Fixed 8-gradation levels)
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® The correspondence between display data and gradation palettes (MON="0"; Gradation mode)

(Z=A,Band C, j=0to 7)

(MSB) Display data (LSB) Gradation palette Zj Default palette value
0 0 0 Palette Z0 00100
0 0 1 Palette Z1 00101
0 1 0 Palette Z2 01010
0 1 1 Palette Z3 01110
1 0 0 Palette Z4 10001
1 0 1 Palette Z5 10101
1 1 0 Palette Z6 11010
1 1 1 Palette Z7 11111

® Gradation palette table (MON="0", PWM="0"; Variable gradation mode)

(Z=A,Band C, j=0to 7)

Palette value Gradation level Gradation palette Zj Palette value Gradation level Gradation palette Zj
00000 0 Palette Z0 (default) 10000 16/31
00001 1/31 10001 17/31 Palette Z4 (default)
00010 2/31 10010 18/31
00011 3/31 10011 19/31
00100 4/31 10100 20/31
00101 5/31 Palette Z1 (default) 10101 21/31 Palette Z5 (default)
00110 6/31 10110 22/31
00111 7/31 10111 23/31
01000 8/31 11000 24/31
01001 9/31 11001 25/31
01010 10/31 Palette Z2 (default) 11010 26/31 Palette Z6 (default)
01011 11/31 11011 27/31
01100 12/31 11100 28/31
01101 13/31 11101 29/31
01110 14/31 Palette Z3 (default) 11110 30/31
01111 15/31 11111 31/31 Palette Z7 (default)

® Gradation palette table (MON="0", PWM="1"; Fixed gradation mode)

8-gradation segment drivers 4-gradation segment drivers
Display data : Display data :

(MSE) DDRAM (LSB) Gradation level DDRAM GLSB Gradation level
0 0 0 0 0 0 0 0
0 0 1 17 0 0 1
0 1 0 2/7 0 1 0 2/7
0 1 1 3/7 0 1 1 3/7
1 0 0 47 1 0 0 47
1 0 1 5/7 1 0 1 5/7
1 1 0 6/7 1 1 0
1 1 1 717 1 1 1 n

@® The correspondence between display data and gradation level (MON="1"; B&W mode)

8-gradation segment drivers 4-gradation segment drivers

Display data : Display data ’
(MSE) DDRAM (LSB) Gradation level DDRAM GLSB Gradation level
0 0 0 0 0 0 * 0
0 0 1 0 0 1 * 0
0 1 0 0 1 0 * 1
0 1 1 0 1 1 * 1
1 0 0 1 *: Don't care
1 0 1 1
1 1 0 1
1 1 1 1
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(14) Gradation control and display data

(14-1) Gradation mode

In the graduation mode, each pixel for RGB corresponds to the successive 3 segment drivers that consist of
2 segment drivers for 8-graduation and 1 segment driver for 4-gradietion, so that NJU6821 can drive a 256-
color display (8-gradation x 8-gradation x 4-gradition) with up to 128x82 pixels. The 8-gradation segment
drivers can generate 8-gradation levels controlled by using 3-bit of display data in the DDRAM. The 4-gradation
segment drivers can generate 4-gradation levels by using 2-bit in the DDRAM and 1-bit in the GLSB.

In addition, the LSI can transfer 8-bit display data for 1-pixel RGB or 16-bit for 2-pixels RGB to the DDRAM by
one-time access. The display data assignments for the gradation palettes and segment drivers vary in
accordance with the setting for the “SWAP” and “REF" registers in the "Display control (2)" instruction.

® (REF, SWAP)=(0, 0) or (1, 1)

SEGAI SEGBI SEGCi (i=0 to 127)
Palette Aj Palette Bj | Palette Cj | Gradation palette
(=0to 7)

—>| | 4 | 4 | Gradation control circuit
ﬁ 4 + + 4
0 1 0 1

GLSB | | 0 0 1 | | 1 | Display data in DDRAM
T MSTB LSTB T MSTB LSTB T MSTB
| o | o 1 0 0 1 | 1 | 1 | Displaydatafrom MPU
column address: ny
Do D, D, Ds D4 Ds Dg D,
Note) DDRAM column address : 7H - 7FH (REF="0")

‘7FH - nH (REF="1")

® (REF, SWAP)=(0, 1) or (1, 0)

(i=0 to 127) SEGAI SEGBI SEGCi
Gradation palette | Palette Cj | Palette Bj Palette Aj
(j=0to 7)

A

Gradation control circuit | |

i |
N N +|+|+|+E

Display data in DDRAM |

Display data from MPU
column address: ny

Note) DDRAM column address : nH (REF="0")
: 7FH - nH (REF="1")
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In the 16-bit data bus mode, the display data assignments for the gradation palettes and segment drivers vary
in accordance with the setting for the “SWAP” and “REF” registers in the "Display control (2)" instruction as well
as the assignment in the 8-bit data bus mode.

® (REF, SWAP)=(0, 0) or (1, 1)

SEGAI SEGBI SEGCi SEGAI+1 SEGBI+1 SEGCi+1 (i=0 to 126)
Palette Aj Palette Bj Palette Cj Palette Aj Palette Bj Palette Cj g_rgciztl%n palette

f ¥ f

Gradation
control circuit

oy
e g
_>
o>
e I
=

GLSB Display data in DDRAM

—>
o—b% o H»
H—}% N

<
or—Pwn|lo >
<
P nl- 1>
<
or—Pwn|o >
<
H—}% ~

LT

DO Dl D2 D3 D4 D5 DG D7 D8 D9 DlO Dll D12 DlS Dl4

Note) DDRAM column address : nH (REF="0")
:3FH - nH (REF="1")

N

Display data from MPU
column address: ny

O
5 |—\—>§ g

® (REF, SWAP)=(0, 0) or (1, 1)

(i=0 to 126) SEGAI SEGBI SEGCi SEGAI+1 SEGBi+1  SEGCi+1
Gradation palette Palette Cj Palette Bj Palette Aj Palette Cj Palette Bj Palette Aj
(=0to 7) f

Gradation
control circuit

S S SR
.3 O N SO N, N - SO S S v

0 110 1 111160 1|0 0
MSB LSB MSB LSB MSB MSB LSB MSB LSB MSB

or¥» >

Display data in DDRAM

o

Display data from MPU [ o |

i1/0|]0|2]212|1f0fO0]2]O0]|]O0|1(|1]12
column address: ny

DO Dl D2 D3 D4 DS D6 D7 D8 D9 DlO Dll D12 D13 Dl4 DlS

Note) DDRAM column address :nH (REF="0")
:3FH - nH (REF="1")
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(14-2)

B&W mode (MON="1")

In the B&W mode and 8-bit data bus mode, only 3 of MSB of each display data is used for the display. In the
16-bit data bus mode, 6 of MSB of each display data is used.

® (REF, SWAP)=(0, 0) or (1, 1)

SEGAI SEGBI SEGCi
Palette Aj Palette Bj Palette Cj

f

$

f

(i=0 to 127)

Gradation palette
(j=0to 7)

—> Gradation control circuit
; f £ £
GLSB 0 0 1 0 0 1 1 1 Display data in DDRAM
MSB LSB MSB LSB MSB
Display data from MPU
0 0 1 0 0 1 1 1 column address: ny
Db, D, D, Ds D, D Dg D,
Note) DDRAM column address : nH (REF="0")
: 7FH - nH (REF="1")
® (REF, SWAP)=(0, 1) or (1, 0)
(i=0 to 127) SEGAI SEGBI SEGCi
Gradation palette . f . f .
(10 to 7) Palet: Aj Palet;e Bj Palett; Cj
Gradation control circuit 4—‘
- £ i 3 ;
Display data in DDRAM 1 1 1 0 0 1 0 0 GLSB
MSB LSB MSB LSB MSB

Display data from MPU
column address: ny

Note) DDRAM column address

0 0| 1 0 0 1 1 1
Db, D, D, D; D, Ds Dg Dy
- nH (REF="0")

: 7FH - nH (REF="1")
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(15) Display timing generator

The display-timing generator creates the timing pulses such as the CL, FLM, FR and CLK by dividing the
oscillation frequency oscillate an external or internal resister mode. The timming pulse terminals and timing
generator status is setting by the Master/Slave (M/S) terminal as described in the following table.

The statuses of timing pulse terminal and generator

M/S Mode CL FR FLM CLK
L Slave Input Input Input Input
H Master Output Output Output Output

(16) LCDline clock (CL)

The LCD line clock (CL) is used as the count-up signal for the line counter and the latch signal for the data latch
circuit. At the rising edge of the CL signal, the line counter is counted-up and the 384-bit display data, corresponding
to the counted-up line address, is latched into the data latch circuit. And at the falling edge of the CL signal, the
latched data output onto the segment drivers. The read out operation from DDRAM to the latch is completely
independent from the MPU accessing. Therefore, MPU can access to the LSI regardless the internal operation.

(17) LCD alternate signal (FR) and LCD synchronous signal (FLM)

Both of the FR and FLM signals are created from the CL signal. The FR signal is used to alternate inverse driving
for the LCD panel. It can be programmed so that the FR signal is toggle on every frame in the default setting or
once every N frames in the N-line inversion mode. The FLM signal is used to indicate the start line of a new
display frame. It presets an initial display line address into the line counter when the FLM signal becomes "1".
When two of NJU6821 is using as a Master and Slave, the CL, FLM, FR, and CLK signals should be supplied from
Master NJU6821 to Slave NJU6821.

(18) Data latch circuit

The data latch circuit is used temporarily store the display data that will output to the segment drivers. The display
data in this circuit is updated in synchronization of the CL signal.

The “All pixels ON/OFF”, “Display ON/OFF” and “Reverse display ON/OFF” instructions change the display data in
this circuit but do not change the display data in the DDRAM.
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® LCD Driving waveforms (Reverse display OFF, 1/82 duty, B&W mode)

COMg
COM;
CL
o — (Bl
o 2 m FLM
(7] (7] n
FR
COMg
COM;
SEGo
SEG:1

82

<
2
<
2
<
2
-
2
-
) -
2
-
) <
2
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(19) Common and segment drivers
The LSI includes 384-segment drivers and 82-commom drivers for a graphic display. 2 out of 82-common
drivers are assigned to the COMIO and COMI1 for an icon display. The common drivers generate the LCD
driving waveforms composed of the VLCD, V1, V4 and VSS in accordance with the FR signal and scanning
data. The segment drivers generate the waveforms composed of the VLCD, V2, V3 and VSS in accordance
with the FR signal and display data.

(20) Dummy segment drivers

The 12-dummy-segment drivers: SEGSAk, SEGSBk and SEGSCk (k=0 to 3) are mainly used for an outer-
frame display. 6-dummy-segment drivers each are positioned in both sides of the segment drivers’ block. The
dummy segment drivers are controlled by the display data entered in the dummy segment registers instead of
the DDRAM. The dummy segment drivers SEGAk correspond to the gradation palette Aj, the SEGSBK to the
palette Bj and the SEGSCKk to the palette Cj (k=0 to 3, j=0 to 7). The dummy segment registers are capable of
4-byte display data, in which each byte is corresponding to 1-set of the dummy segment drivers such as the
SEGSAQ, SEGSBO0 and SEGSCO.

The dummy segment registers are enabled by setting “1” into the “DMY” register in the “Dummy segment
register ON/OFF” instruction and then the “column address” instruction, where the column address such as
00H, 01H, 02H and 03H are available in the 8-bit data bus mode and the column address such as 00H and 01H
in the 16-bit mode. The dummy segment drivers are independent of the “row address set” instruction.

® 38-bit data bus mode (DMY="1")
column address OOH: SEGSAO, SEGSB0, SEGSCO0
O1H: SEGSAI1, SEGSB1, SEGSC1
02H: SEGSA2, SEGSB2, SEGSC2
O3H: SEGSA3, SEGSB3, SEGSC3

® 16-bit data bus mode (DMY="1")
column address O0H: SEGSAO0, SEGSB0, SEGSCO0, SEGSAL, SEGSB1, SEGSC1
01H: SEGSA2, SEGSB2, SEGSC2, SEGSA3, SEGSB3, SEGSC3

The dummy segment drivers can support the “ALLON” and “REV” registers in the “Display control (1), (2)”
instructions but they cannot support the “LREV” and “BT” registers in the “Line inverse control” instruction. As
well as the read sequence for the DDRAM, the sequence for the segment registers also requires the dummy
read.

RS DMY 68 series 80 series Function
R/W RD WR
0 0 1 0 1 Read data from DDRAM
0 0 0 1 0 Write data into DDRAM
0 1 1 0 1 Read data from dummy segment register
0 1 0 1 0 Write data into dummy segment register
New Japan Radio Co. Lid,
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® Examples for the dummy segment registers (DMY="1")
(In the 8-bit data bus mode, gradation mode, (REF, SWAP)=(0,0))

column address: 00y

SEGSA, SEGSB, SEGSC,
Palette Aj Palette Bj Palette Cj

f

f

f

[
o]+ t f & & & f§ %
GLSB 0 0 1 0 0 1 1 1
T MTB LTB T MSB LSB T MTB
0 0 1 0 0 1 1 1
Do Dl D2 D3 D4 D5 DG D7
column address: 03
SEGSA; SEGSB; SEGSC;
S .
Palette Aj Palette Bj Palette Cj
f f f
[
g S S S, S N .
GLSB 0 0 1 0 0 1 1 1
T MTB LTB T MSB LSB T MTB
0 0 1 0 0 1 1 1
Do D, D, Ds D4 Ds D¢ D,
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Gradation palette
(j=0to 7)

Gradation control circuit

Dummy segment register

Display data from MPU

Gradation palette
(j=0to 7)

Gradation control circuit

Dummy segment register

Display data from MPU
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(21) Oscillator

The oscillator generates the internal clock for the display timing and voltage booster. It is enabled only in the
master mode operation by setting the “M/S” terminal to “1”. The C and R for the oscillator are on chipped,
therefore, there is no C, R required as an external components. Use an external R instead of internal R is also
available(CSK=1), in this time connect the resister between OSC1 and OSC2 terminals. However, when the
internal oscillator is not used, an external clock inputs onto the OSC1 terminal. In addition, the value of the feed
back resister for the oscillator can be varied by programming the “Rf” register in the “Frequency control”
instruction so that it is possible to optimize the frame frequency for a LCD panel.

[Setting of MON(B&W /Gradation), PWM(Variable gradation/Fixed gradation) and FFL(Frequency conrol)]

In case of the internal oscillation mode (CSK=0)

Symbol | FFL | MON | PWL | Display mode
;g é 8 8 Variable gradation mode
;:431 (1) 8 1 Fixed gradation mode
*
1]::2 (1) i * B&W mode *. Don't care

In case of the external resistor oscillation mode(CSK=1)
In case of the external resistor oscillation, clock frequency should be adjusted with resistor as same as
the frequency of internal oscillation. And also FFL, MON and PWM should be set.

In case of the external clock input mode(CSK=1)

In case of the external clock input operation, clock frequency should be input as same as the frequency
of internal oscillation on a display mode. And also FFL, MON and PWM should be set. Because the
frame frequency and the internal voltage booster circuit operation frequency are determined by the
external clock frequency and conditions of MON,FFL and PWM.

(22) Power supply circuits
The internal power supply circuits are composed of the voltage booster, electrical variable resister (EVR),
voltage regulator, reference voltage generator and voltage followers.

The status of the power supply circuits is arranged by programming the “DCON” and “AMPON” registers in
the “Power control” instruction. For this arrangement, the part of the internal power supply circuits can be used
in combination with an external power supply as described in the following table.

Voltage followers
DCON AMPON Voltage booster Voltage regulator External voltage Note
EVR
0 0 Disable Disable VOUT, VLCD, V1, V2, V3, V4 1,3
0 1 Disable Enable VOUT 2,3
1 1 Enable Enable - -

Notel) The internal power circuits are not used. The C1+, C1-, C2+, C2-, C3+, C3-, C4+, C4-, C5+, C5-, C6+, C6-,
VOUT, VREF, VREG and VEE terminals should be open.

Note2) The internal power circuits are used, excluding the voltage booster. The external VOUT voltage is required
and the C1+, C1-, C2+, C2-, C3+, C3-, C4+, C4-, C5+, C5-, C6+ and C6- terminals should be open.

Note3) The relation among the voltages should be maintained.
VOUT =2VLCD=2V1=V2=>=V3=V4=>VSS
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(23) Voltage booster
The voltage booster generates maximum 7x voltage of the VEE level. It is programmed so that the boost
level can be selected out of 1x, 2x, 3x, 4x, 5x, 6x and 7x by the “Boost level select” instruction. The boosted
voltage VOUT must not exceed beyond 18.0V, otherwise the voltage stress may cause a permanent damage
to the LSI.

Boosted voltages

VOUT:17-5V Y

Vour=9V — A

VEE:3V T VEE:2.5V T
Vss:OV Vss:OV

3-time boost 7-time boost

@® Capacitor connections for the voltage Booster

7-time boost 6-time boost 5-time boost
o [= o [Z o [=
o [z o [ o [
o [= o [ o [=Z
o[22 o [2# o [Z2
o [z & (= &
& =2 o o
Vour 3% Vour 3% Vout 3%
4-time hoost 3-time hoost 2-time hoost
o [=2 o [=2 o [=2
S S o

Cs+ Cs+ Cs+
Cs- Eﬁ Cs- Ca-

Cyt+ Cyt+ Cyt+
Cs- Cy- Cs-
Cs+ Cs+ Cs+
Cs- Cs- Cs-
Cet+ Cet+ Cet+
Ce- Ce- Ce-
Vour Vour Vourt
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(24) Reference voltage generator
The reference voltage generator is used to produce the reference voltage (VBA) that is output from the VBA
terminal and input to the VREF terminal.

VBA = VEE x 0.9

(25) Voltage regulator

The voltage regulator, composed of the gain control circuit and operational amplifier, is used to gain the reference
voltage (VREF) and create the regulated voltage (VREG). The VREG is used for the input voltage for the EVR by
programming the “VU” register in the “Boost level” instruction.

VREG = VREF x N (N: register value for the boost level)

(26) Electrical variable resister (EVR)
The EVR, variable with 128-step, is used to fine-tune the LCD driving voltage (VLCD) by programming the “DV”
register in the “EVR control” instruction, so that it is possible to optimize the contrast level for a LCD panel.

VLCD =0.5x VREG + M (VREG - 0.5 x VREG) / 127 (M: register value for the EVR)

(27) Voltage followers
The voltage followers are used to stabilize the LCD driving voltages (V1 to V4 and VLCD) produced by the internal
bleeder resisters.

In case that the voltage followers are used, the capacitor CA2 for the VLCD, V1, V2, V3 and V4 terminals are
required in order to stabilize the LCD driving voltages and the capacitor CA3 for the VREG terminal to stabilize the
reference voltage. It can be programmed to select the LCD bias ratio out of 1/5, 1/6, 1/7, 1/8, 1/9 and 1/10 by the
“LCD bias ratio” instruction.

In case that the external power supply is used, the internal power supply circuits is required to being disabled by
setting “0” into the “DCON" and “AMPON" registers in the “Power control” instruction and the external LCD driving
voltages should be supplied onto the V1 to V4, VLCD and VOUT terminals.
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(7-time boost)

® All of the internal power supply circuits

NJU6821

® None of the internal power supply circuits

Voo 4

VLCD

V]_ |
External
power V2
circuit

3

V4_

VDD
VDD
VEE
i
VREF
CA I VRreG
3
v |
]
CA
1 -I—_ Cl+
I—1Cs
CA
1 -I—_ C2+
I—1Cs
CA
1 -I—_ C3+
I Cs
CAlt NJU6821
Cy+
I—16Cs
CA
1 -I—_ C5+
I Ce
CA
1 -I—_ C6+
CA VOUT
1
Ves T
CA_ VLCD
2
Vv,
CA,
H V,
CA,
— V;
CA,
H V.
Vss 77 Cha
Reference values
CAl 1.0 - 4.7pF
CA2 1.0- 2.2uF
CA3 0.1pF

Note) B grade capacitors are required.

VOUT

VLCD
Vi
Va
Vs

Va

NJU6821
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® The internal power supply circuits

excluding the reference voltage generator (1)

(7-time boost)

® The internal power supply circuits

excluding the reference voltage generator (2)
(7-time boost, temperature compensation)

VDD VDD
VDD VDD
VEE VEE
g Vea % Vea
T VRer . T VRer
7;;‘ I VRreG é 7;;' I Vres
CA3 Q CA3
Vss 7 . ST Nes T .
] e I
CA CA
P T c FT e+
I—Co I—Cx
CA CA
T c "+
I—Cs I—Cs
CA CA
T c FT
I Cs I Cs
CA CA
1T Cot NJU6821 1T Cut NJU6821
I—16Cs I 6Cs-
CA CA
T cr FT e
I Ce I Ce
CA CA
T cer P ce
CA, Vour CA, Vour
Vss 7;;_ Vss 7;;_
|_ VLCD |_ VLCD
CA, CA,
— V, Vi
CA, CA,
— vV, — Vs,
CA, CA,
Vs Vs
CA, CA,
— V, — V,
Vss CA Vss CA;
Reference values
CAl 1.0 - 4.7uF
CA2 1.0 - 2.2uF
CA3 0.1uF
Note) B grade capacitors are required.
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® The internal power supply circuits
excluding the voltage booster

VDD
VDD
VEE
..

VREF

I VRrec

CA
Ve 7

NJU6821

External
power
circuit

VOUT

VLCD

0O

Vi

Va

ke
[EARALS|

Vs

O
>
N

Va

Q
1

Vss
Reference values

CAl 1.0 - 4.7uF

CA2 1.0 - 2.2uF

CA3 0.1uF
Note) B grade capacitors are required.
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(28) Partial display function

The partial display function is used to specify the partial display area on a LCD panel in the condition of lower duty
cycle ratio, lower LCD bias ratio, lower boost level and lower LCD driving voltage, so that it is possible to display a
time and calendar in the extremely low power consumption. It can be programmed to select a duty cycle ratio (1/17,
1/26, 1/32, 1/38, 1/47, 1/66, 1/77), LCD bias ratio, boost level and EVR value by the instructions so that it is possible
to optimize the LSI condition in accordance with the display status.

® Partial display image

NJRC
LCD DRIVER LCD DRIVER
Low Power and >
Low Voltage
Normal display Partial display

® Partial display sequence

Optional status

Display OFF (ON/OFF="0")

Internal Power supply OFF (DCON="0", AMPON="0")

WAIT

Setting for LCD driving voltage-related functions - Boost level
- EVR value
- LCD bias ratio

Internal Power supply ON (DCON="1", AMPON="1")

WAIT

Setting for display-related functions

- Duty cycle ratio

- Initial display line
- Initial COM line

- Other instructions

Display ON (ON/OFF ="1")

Partial display Status
|
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(29) Discharge circuit
The discharge circuit is used to discharge the electric charge in the capacitors connected to the V1 to V4 and
VLCD terminals. It is activated by setting “0” into the “DIS” register in the “Discharge” instruction or by setting
“RES” terminal to "0” level. The “Discharge ON/OFF” instruction is usually required just after the internal power
supply is turned off by setting “0” into the “DCON" and “AMPON" registers, or just after the external power supply
is turned off. During the discharge operation, it is required that no supply the power neither from an internal or
external power supply to the LSI.

(30) Reset circuit
The reset circuit initialize the LSI into the following default status. It is activated by setting the RES terminal to “0”
level. The RES terminal is usually required to connect to the Mau's reset terminal in order that the LSI can be
initialized at the same timing of the MPU reset.

® Default status

©CoNogOrwWNE

DDRAM display data
column address

row address

Initial display line

Display ON/OFF
Reverse display ON/OFF
Duty cycle ratio

N-line Inversion ON/OFF
COM scan direction

. Increment mode

. Reverse SEG direction
. SWAP mode

. EVR value

. Internal power supply
. Display mode

. LCD bias ratio

. Gradation Palette O

. Gradation Palette 1

. Gradation Palette 2

. Gradation Palette 3

. Gradation Palette 4

. Gradation Palette 5

. Gradation Palette 6

. Gradation Palette 7

. Gradation mode control
. GLSB

. Data bus length

. Discharge circuit

:Undefined
:00y4

:004

:0x(1st line)
:OFF

:OFF (normal)
:1/82 duty

.OFF
:COM, - COMy4, COMI,, COMI4

:OFF
:OFF (normal)

:OFF (normal)
:(0,0,0,0,0,0,0)

:OFF

:Gradation display mode
:1/9 bias

:(0,0,0,0,0)
:(0,0,1,0,1)

:(0,
:(0,
(1,
(1,
(1, 1,0,1,
(1,1,1,1,1)

:Variable gradation mode
:GLSB=0

:8-bit data bus length
:OFF

oOroOoro
POORP
oOrroo

1 )
1 )
0, )
0 )
1 )
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(31) Power supply ON/OFF sequences
The following paragraphs describes the power supply ON/OFF sequences to prevent high current flowing into the
LSI, otherwise the current may cause a permanent damage to the LSI.

(31-1) Using an external power supply

® Power supply ON sequence

The logic voltage (VDD) is turned on first, and then the LCD driving voltages (V1 to V4 and VLCD) can be turned
on. When supply the VOUT from outside, turn on the logic voltage (VDD), then reset, after then supply the VOUT
is required.

® Power supply OFF sequence

The reset operation, cut off the V1 to V4 and VLCD from the LSI by the RES terminal or the “Power control”
instruction first, and then the VDD can be turned off. It is recommended that a series-resister between 50 ohms
and 100 ohms is inserted in the VLCD line (or VOUT line in case of using only an external VOUT voltage) in order
to protect the LSI from an over current.

(31-2) Using the internal power supply circuits

® Power supply ON sequence
The VDD is turned on and the reset operation is required first, and then the V1 to V4 and VLCD can be turned on
by setting “1” into the “DCON” and “AMPON" registers in the “Power control” instruction.

® Power supply OFF sequence

The reset operation is required first in order to cut off the V1 to V4 and VLCD from the LSI, and then the input
voltage for the voltage booster (VEE) and the VDD can be turned off.

In case that the VEE and VDD are supplied from deferent voltage sources, the VEE is required to be turned off
first, and then the VDD can be turned off.

New Japan Radio Co. Lid,
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(32) Referential instruction sequences

(32-1) Initialization in using the internal power supply circuits

Vpp, Vee power ON

Wait for power-ON stabilization

RESET Input

WAIT

Setting for LCD driving voltage-related functions - EVR value
- LCD bias ratio
- Power control (DCON="1", AMPON="1")

End of initialization

(32-2) Display data writing

End of Initialization

Setting for display-related functions

- Initial display line
- Increment mode
- column address

- row address

Display data write

Display ON (ON/OFF ="1")

New Japan Radio Co.Lld.
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(32-3) Power OFF

Optional status

Power save or reset operation - All COM/SEG output Vss level.

Discharge ON

WAIT

Vee, Vpp power OFF

New Japan Radio Co. Lid,
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(33) Instruction table

Instruction Table (1)

Code (80 series MPU I/F) Code
Instructions Functions
CS | RS | RD |WR|RE2|RE1|REO D7|D6|D5|D4|D3|D2|D1|DO
Display data write 0 0 1 0 |(O/1|0/1]0/1 Write Data Write display data to DDRAM
Display data read 0 0 0 1 {o0/1]10/1]0/1 Read Data Read display data from DDRAM

column address

0 1 1 0 0 0 0 0 0 0 0 | AX3 | AX2 | AX1 | AX0 IDDRAM column address
(Lower) [OH]

column address

0 1 1 0 0 0 0 0 0 0 1 * | AX6 | AX5 | AX4 IDDRAM column address
(Upper) [1H]

row address

0 1 1 0 0 0 0 0 0 1 0 | A¥3 | Av2 | Av1 | AYo [DDRAM row address
(Lower) [2H]

row address

0 1 1 0 0 0 0 0 0 1 1 * | AY6 | AY5 | A4 IDDRAM row address
(Upper) [3H]

Initial display line Sets row address corresponding to
(Lower) [4H] 0 1 1 0 0 0 0 0 1 0 0 | LAS | LAZ | LAL | LAD initial COM line (scan-starting line)

Initial display line . Sets row address corresponding to
(Upper) [5H] ofrfpryejojoropoptfogt LAG | LAS | LAY finitial COM line (scan-starting line)

N-line inversion

0 1 1 0 0 0 0 0 1 1 0 | N3 | N2 | N1 | NO [Sets the number of N-line inversion
(Lower) [6H]

N-line inversion

0 1 1 0 0 0 0 0 1 1 1 * N6 | N5 | N4 |Sets the number of N-line inversion
(Upper) [7H]

SHIFT: Common direction

Display control (1) SHI | MO | ALL | ON/ |MON: Gradation or B/W display mode

[8H] FT N | ON [ OFF [ALLON: All pixels ON/OFF
ON/OFF: Display ON/OFF
REV: Reverse display ON/OFF
Display control (2) RE | NL | SW | RE |NLIN: N-line inversion ON/OFF,
ol Ol T[] O[O Ot ]OlO] Y] v|w]|ar|F |swar:swaPmode ONOFF
REF: Segment direction
WIN: Window end column and row
addresses
Increment control Al Ol fr]ofojofofrfof 1] 0 [wn]amfAv]|AX |AM: Readmodify-write ONJOFF
[AH] AYI: row increment mode
AXI: column increment mode
AMPON: Voltage followers ON/OFF
Power control AMP | HA | DC | AC |HALT: Power save ON/OFF
[BH] 0 1 1 0 0 0 0 1 0 1 1 ON | LT | ON | L |DCON: Voltage booster ON/OFF
ACL: Reset
Duty cycle ratio [(CH] ol1]l12]ofoflofofl1|1]0] 0] * |bsz2|ps1]|Dso|SetsLCD duty cycle ratio
Boost level [DH] o|l1]1|lofjo]Jojoff1]1]o0]|1 * | vuz [ vui | vuo |Sets boost level
LCD bias ratio el Ol Lt oo oof o |e2]|et]|eo SetsLCD bias ratio
RE register [FH] ofz12]21)oforfor|oaf 1| 21] 1| 1 [rsTo|RE2|REL|REO|RE flag set
Note 1) * : Don't care.
Note 2) [] . Instruction register address
Note 3) The dual instructions including upper and lower bytes is enabled after either upper or lower

bytes are set into the register. The only “EVR control” instruction is enabled after both of the
upper and lower bytes are set.
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Instruction Table (2)

Instructions Code (80 series MPU I/F) Code Functions
CS | RS |RD |WR|RE2|RE1(REO|| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

Gradation pg_lgtltvt—:(; ;6)\0 oH] 0 1 1 0 0 0 1 0 0 0 o | paos|paoz|pac|paco S:It:ttr;aféte values to gradation
Gradation pﬁl}(;t;ee SO 1 0 1 11ololo 1tlololo 1 . . « |paoa ?aelt:tt%aféte values to gradation
Gradation pg_lf):/tvigl - 0 1 1 0 0 0 1 0 0 1 o |paiz|patz|pai|pato S;t:tt%akaltte values to gradation
Gradation pﬁl}(;t;ee ;0)\1 - 0 1 11ololo 11olo 1 1 . . « |pata ?;t:ttp;afltte values to gradation
Gradation pg_lt;:ltvigz it 0 1 1 0 0 0 1 0 1 0 0 |pa23|pazz|pazi|pazo S:It:tt;;afztte values to gradation
Gradation p(aLIJ(;t;ee ;0)\2 sH] 0 1 11ololo 110 1 1o 1 . . « |paza ?aelt:ttp;afztte values to gradation
Gradation pg_lf):/tvigs - 0 1 1 0 0 0 1 0 1 1 0 |pass|pasz2|pasi|paso S:It:tt%af?fte values to gradation
Gradation p(alﬂ(;t;ee ;0)\3 7 0 1 11ololo 110 1 1 1 . . « |paza ?aelt:ttp;aféte values to gradation
Gradation pﬁﬁﬁ - 0 1 1 0 0 0 1 1 0 0 o0 |paaz|pasz|pasi|paco S:It:tt%afite values to gradation
Gradation p(alﬂ(;t;ee ;1;\4 oH] 0 1 11ololo 1 110l o0 1 . . « |paaa Saelt:tt;;afite values to gradation
Gradation p(sla_lg\tl\tlee S\S AH 0 1 1 0 0 0 1 1 0 1 0 |pas3|pas2|pasi|paso S:It:tt%afstte values to gradation
Gradation p(ﬂgtpt)i 3\5 BH 0 1 11ololo 1 1 1o 1 1 . . « |pasa ﬁaelt:tt%a,lo?sne values to gradation
Gradation p(ang\zzr,)% (oH) 0 1 1 0 0 0 1 1 1 0 o |pas3|pasz|pasi|paso S:Itsttgaféte values to gradation
Gradation p(ealggg r§\6 oH] ol1l1lolololalsl1lol1 . . « |paea ﬁaelt:tt%a,lo?éte values to gradation
RE register el O [ 1| 2|0 fononfonfaf 1] 1|1 frsTo|rez|rer|reo|RE flag set

Note 1) * : Don't care.

Note 2) [] . Instruction register address

Note 3) The dual instructions including upper and lower bytes is enabled after either upper or lower

bytes are set into the register. The only “EVR control” instruction is enabled after both of the

upper and lower bytes are set.
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Instruction Table (3)

) Code (80 series MPU I/F) Code
Instructions Functions

CS | RS |RD |WR|RE2|RE1|(REO|| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

Gradation palette A7 Sets palette values to gradation
(Lower) [OH] 0 1 1 0 0 1 0 0 0 0 0 |PA73|PA72|PAT1|PAT0 palette A7

Gradation palette A7 . . . Sets palette values to gradation
(Uppen) [1H] oj1|j]1|ofjo]J1|]offo]JoOo]O]|1 PA74 palette A7

Gradation palette BO Sets palette values to gradation
(Lower) [2H] 0 1 1 0 0 1 0 0 0 1 0 |PBO3|PB02|PBO1|PBO00O palette BO

Gradation palette BO . R . Sets palette values to gradation
(Uppen)  [3H] of1f1jo0fjo0fj1jo0ojofjof1]1 PBO4 palette BO

Gradation palette B1 Sets palette values to gradation
(Lower) [4H] ol1|l1]J]ofjofl1]ofjo| 1] 0] O |PB13|PB12|PB1L|PBLO palette B1

Gradation palette B1 . R . Sets palette values to gradation
(Upper)  [5H] ojf1f1jo0fjo0fj1jo0opo0of1fo]1 PB14 palette B1

Gradation palette B2 Sets palette values to gradation
(Lower) [6H] 0 1 1 0 0 1 0 0 1 1 0 |PB23|PB22|PB21|PB20 palette B2

Gradation palette B2 . R . Sets palette values to gradation
(Upper) [7H] 0 1 1 0 0 1 0 0 1 1 1 PB24 palette B2

Gradation palette B3 Sets palette values to gradation
(Lower) [8H] 0 1 1 0 0 1 0 1 0 0 0 |PB33|PB32|PB31|PB30 palette B3

Gradation palette B3 . R . Sets palette values to gradation
(Upper)  [9H] ol1fj1j0}0f1]0O0 1]1]0]0]1 PB34 palette B3

Gradation palette B4 Sets palette values to gradation
(Lower) [AH] 0 1 1 0 0 1 0 1 0 1 0 |PB43|PB42|PB41|PB40 palette B4

Gradation palette B4 . R . Sets palette values to gradation
(Upper) [BH] ol1f|1j0fp0f1]0O0 1]1]0]1]1 PB44 palette B4

Gradation palette B5
(Lower) [CH]

Sets palette values to gradation

0 1 1 0 0 1 0 1 1 0 0 |PB53|PB52|PB51|PB50
palette B5

Gradation palette B5 Sets palette values to gradation

of1|1}jo0ofjoj]j1oOoff2rf2fjoOof1] =] > * |PB54

(Upper) [DH] palette B5
RE register el 0| 2| 2| o orfonfon] 1| 1| 1 |rso|rez frer|reo [RE flag set
Note 1) * : Don't care.
Note 2) [] . Instruction register address
Note 3) The dual instructions including upper and lower bytes is enabled after either upper or lower

bytes are set into the register. The only “EVR control” instruction is enabled after both of the
upper and lower bytes are set.
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Instruction Table (4)

) Code (80 series MPU I/F) Code
Instructions Functions

CS | RS | RD |WR|RE2|RE1|REO|| D7 (D6 | D5 | D4 | D3 | D2 | D1 | DO

Gradation palette B6 Sets palette values to gradation
(Lower) [OH] 0 1 1 0 0 1 1 0 0 0 0 |PB63|PB62|PB61|PB60 palette B6

Gradation palette B6 . . . Sets palette values to gradation
(Uppen) [1H] oj1f(1]J]o0fjoO0of212}|1)jo0]JOo}|oOo]1 PB64 palette B6

Gradation palette B7 Sets palette values to gradation
(Lower) [2H] 0 1 1 0 0 1 1 0 0 1 0 |PB73|PB72|PB71|PB70 palette B7

Gradation palette B7 . . . Sets palette values to gradation
(Upper)  [3H] oj1f1fojoj1fr1jfojoj1j|1 PB74 palette B7

Gradation palette CO Sets palette values to gradation
(Lower) [4H] 0 1 1 0 0 1 1 0 1 0 0 |Pco3|Pco2|Pco1|PC0O0 palette CO

Gradation palette CO . . . Sets palette values to gradation
(Upper)  [5H] oj1f1fojoj1f1jfoj1jo0f]1 PC04 palette CO

Gradation palette C1 Sets palette values to gradation
(Lower) [6H] 0 1 1 0 0 1 1 0 1 1 0 |Pc13|PC12|PC11|PC10 palette C1

Gradation palette C1 . . . Sets palette values to gradation
(Upper) [7H] oj1f1fojoj1fr1jfoj1y1]1 PC14 palette C1

Gradation palette C2 Sets palette values to gradation
(Lower) [8H] 0 1 1 0 0 1 1 1 0 0 0 |Pc23|Pc22|PC21|PC20 palette C2

Gradation palette C2 . . . Sets palette values to gradation
(Upper) [9H] or11f{ojo|1{f1 1]1]0]0]1 PC24 palette C2

Gradation palette C3 Sets palette values to gradation
(Lower) [AH] 0 1 1 0 0 1 1 1 0 1 0 |[Pc33|Pc32|PC31|PC30 palette C3

Gradation palette C3 . . . Sets palette values to gradation
(Upper) [BH] or11f{ojo|1f1 1]1]0]1]1 PC34 palette C3

Gradation palette C4
(Lower) [CH]

Sets palette values to gradation

0 1 1 0 0 1 1 1 1 0 0 |Pc43|Pc42|pPc4l|PC40 palette C4

Gradation palette C4 Sets palette values to gradation

oj12}jojpofry1yy12y11)0) 1] | * ]| * |Pca

(Upper) [DH] palette C4
RE register el O [ 1t ]oor|onfon) e | 1] 1|1 |rsrofrez|rerreo|RE flag set
Note 1) * : Don't care.
Note 2) [] . Instruction register address
Note 3) The dual instructions including upper and lower bytes is enabled after either upper or lower

bytes are set into the register. The only “EVR control” instruction is enabled after both of the
upper and lower bytes are set.
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Instruction Table (5)

Code (80 series MPU I/F) Code
Instructions Functions
CS | RS |RD |WR|RE2|RE1|REO| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Gradation palette C5 Sets palette values to gradation
(Lower) [OH] 0 1 1 0 1 0 0 0 0 0 0 |PC53|PC52|PC51 |PC50 palette C5
Gradation palette C5 . . . Sets palette values to gradation
(Upper) [1H] oj1f(1]J]o0fj1fOo|JOjjO]JO|oO]1 PC54 palette C5
Gradation palette C6 Sets palette values to gradation
(Lower) [2H] 0 1 1 0 1 0 0 0 0 1 0 |Pce3|Pce2|PC61|PC6O palette C6
Gradation palette C6 . R R Sets palette values to gradation
(Upper) [3H] oj1f1]J]o0f1fojoOojjoOo]jJO|1]1 PC64 palette C6
Gradation palette C7 Sets palette values to gradation
(Lower) [4H] ol1l1|of1]ofloffo] 1] 0] 0 |pc73|pcrzelpcri|Pco palette C7
Gradation palette C7 . . . Sets palette values to gradation
(Upper) [5H] 0 1 1 0 1 0 0 0 1 0 1 PC74 palette C7
Initial COM line [6H] 0|1 110 1100} O 1 110 * | sc2]sC1 | SCo |Sets scan-starting common driver
EXCS control N N N EX :
[7H] 0 1 1 0 1 0 0 0 1 1 1 cs Controls EXCS signal
Gradation mode control PW | GL | . . |Sets variable or fixed gradation
[8H] oj1j1foj1fofoffr)ojofofy]ss mode
Data bus length ol O | 2o rfofofr]ofo]r] | fexs WL ISets 8- or 16-bit data bus length
EVR control Sets EVR level
(Lower) [AH] 0 1 1 0 1 0 0 1 0 1 O | DV [ DV2[DVL|DVO (Lower bit)
EVR control N Sets EVR level
(Upper) [BH] 0 1 1 0 1 0 0 1 0 1 1 DV6 | DV5 | DV4 (Upper bit)
Frequency control [DH] 0|1 110 1101]O0 1 1| 0| 1 |FFr|RF2[RFL|RFO |Controls oscillation frequency
Discharge ON/OFF . . R Discharge the electric charge in
[EH] ol1 Lfo 1fogo 1 1 Lfo DIS capacitors on V1 to V4 and VLCD
RE register [FH] of1|2]ojfoafor|oaff 1| 1| 21| 1 |rsTo|RE2|REL|REO|RE flag
Instruction reg'Steraddre[SCS‘H] 0 1 1 0 1 0 0 1 1 0 0 | RA3 | RA2|RA1|RAO [Sets instruction register address
Instruction register read 0 1 0 1 (o/jo/jo/mff * * * * Read Data Read out instruction register data
Note 1) * : Don't care.
Note 2) [] . Instruction register address
Note 3) The dual instructions including upper and lower bytes is enabled after either upper or lower
bytes are set into the register. The only “EVR control” instruction is enabled after both of the
upper and lower bytes are set.
Note 4) CKS=0: Internal oscillation mode (default)

CKS=1: External oscillation mode
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Instruction Table (6)

Code (80 series MPU I/F) Code
Instructions Functions
CS | RS |RD |WR|RE2|RE1|REO|| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

Window end

column address 0 1 1 0 1 0 1 0 0 0 0 | EX3 |EX2 | EX1 | EX0 [Sets column address for end point

(Lower) [OH]

Window end

column address 0 1 1 0 1 0 1 0 0 0 1 * | EX6 | EX5 | EX4 |Sets column address for end point

(Upper) [1H]

Window end row address

(Lower) [2H] oj1f1|o0of1fOoO|1}J0]O]| 1] 0 |EY3|EY2|EYL|EYO |Setsrow address forend point

Window end row address

0 1 1 0 1 0 1 0 0 1 1 * |EY6 | EY5 | EY4 |Sets row address for end point
(Upper) [3H] P

Initial reverse line

0 1 1 0 1 0 1 0 1 0 0 | LS3 |LS2 |LS1 |LSO [Sets address for reverse line
(Lower) [4H]

Initial reverse line

0 1 1 0 1 0 1 0 1 0 1 * | LS6 | LS5 | LS4 |Sets address for reverse line
(Upper) [5H]

Last reverse line

0 1 1 0 1 0 1 0 1 1 0 | LE3 |LE2 |LE1 | LEO [Sets address for reverse line
(Lower) [6H]

Last reverse line

0 1 1 0 1 0 1 0 1 1 1 * | LE6 | LE5 | LE4 |Sets address for reverse line
(Upper) [7H]

Reverse line display

ON/OFF 0 1 1 0 1 0 1 1 0 0 0 * * BT | gy [Controls reverse line display
[8H]
Dummy segment register DM
ON/OFF 0 1 1 0 1 0 1 1 0 0 1 * * * v |Controls dummy segment register
[9H]
PWM control PW | PW | PW | PW
[AH] 0 1 1 0 1 0 1 110 110 | ws|wmalwme |mc [Sets PWM mode
RE register Frg| © | 1| 1| O JOL|OLfoL) 1| 1| 1| 1 |TSTO[REZ|REL|REO |RE flag
Note 1) * : Don't care.
Note 2) [] . Instruction register address
Note 3) The dual instructions including upper and lower bytes is enabled after either upper or lower

bytes are set into the register. The only “EVR control” instruction is enabled after both of the
upper and lower bytes are set.
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(34) Instruction descriptions
This chapter provides detail description of the instructions, registers, their settings and programming examples. The
non-existent instruction codes in the instruction tables (1), (2)...(6) are required not to be programmed.

(34-1) Display data write
The “Display data write” instruction is used to write 8-bit display data into the DDRAM.

CS | RS | RD | WR | RE2 [ RE1 | REO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 0 1 0 0/1 ] 0/1 | 0/1 Display data

(34-2) Display data read

The “Display data read” instruction is used to read out 8-bit display data from the DDRAM, where the column
address and row address are required to be specified beforehand by the “column address” and “row address”
instructions. The dummy read is required just after the “column address” and “row address” instructions.

CS | RS | RD | WR | RE2 [ RE1 | REO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 0 0 1 0/1 ] 0/1 | 0/1 Display data

(34-3) Column address

The “column address” instruction is used to specify the column address for the display data read and write
operations. It includes dual instructions for lower 4-bit and upper 3-bit data. The instruction for the lower 4-bit data is
required to be executed first.

CS | RS | RD | WR | RE2 | RE1 [ REO D7 | D6 [ D5 | D4 | D3 D2 D1 | DO
0 1 1 0 0 0 0 0 0 0 0 | AX3 [ AX2 [ AX1 | AXO
CS [ RS | RD | WR | RE2 [ RE1 | REO D7 | D6 | D5 | D4 | D3 D2 D1 | DO
0 1 1 0 0 0 0 0 0 0 1 * AX6 | AX5 | AX4

(34-4) Row address

The “row address” instruction is used to specify the row address for the display data read and write operations. It
includes dual instructions for lower 4-bit and upper 3-bit data. The instruction for the lower 4-bit data is required to
be executed first.

The row address can be specified in between 00H and 51H, where the address 50H and 51H are assigned to the
PGRAM for the icon display. The setting for the non-existence row address between 52H and FFH is prohibited.

cs | RS | RD | WR | RE2 | RE1 | REQ D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

o |1 l1]o]olo]o 0o | o | 1| o [Ara]|Av2]|Av1]|Avo

cs | Rs | RD | WR | RE2 | RE1 | REO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

o |1l 1]o]olofo 0o | ol 2| 1]+ |Aare]|Ars]|Ava
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(34-5) Initial display line

The “Initial display line” instruction is used to specify the line address corresponding to the initial COM line. The
initial COM line indicates the common driver that starts scanning the display data, which is specified by the “Initial
COM line” instruction.

cs | Rs | RD [ WR | RE2 | RE1 | REO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0o 1] 1lolo]o]o 0 | 1 | o | o |LA3|LA2|LAL|LAO
cs | Rs | RD [ WR | RE2 | RE1 | REO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0o 1] 1]lolo]o]o 0o | 2] o] 1| * |LAe|LA5S | LA4

LAa6 | Las | a4 | A3 | LA2 | LAL | LAD | Line address

0 0 0 0 0 0 0 0

0 0 0 0 0 0 1 1

1 | o [ o | 2 [ 1| 1 | 1 79

(34-6) N-line inversion

The “N-line inversion” instruction is used to control the alternate rates of the liquid crystal direction. It is programmed
to select the N value between 2 and 80, so that the FR signal toggles once every N frames by setting “1” into the
“NLIN” register in the “Display control (2)” instruction. In case that the N-line inversion is disabled by setting “0” into
“NLIN” register, the FR signal toggles by the frame.

cs | RS | RD | WR | RE2 | RE1 | REO D7 [ D6 [ D5 | D4 | D3 | D2 | D1 | DO
0o |1l 1]olo]o]o 0 | 1] 1| o N3 |N2]|NL[NO
cs | RS | RD | WR | RE2 | RE1 | REO D7 [ D6 [ D5 | D4 | D3 | D2 | D1 | DO
0o |1 ]1]olo]o]o 0 ] 1] 1] 1] * | N6]|N5| N4

N6 | N5 | N4 | N3 | N2 | N1 [ N N value

0 0 0 0 0 0 0 Inhibited

0 0 0 0 0 0 1 2

1 [ o | o [ 12 | 1] 1 [ 1 80
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® N-line Inversion Timing (1/82 duty cycle ratio)

N-line inversion OFF

1stline 3rd line 81st line 1stline
2nd line 82nd line

o J LU [T L L
FLM J

FR X X

N-line inversion ON

N-line control
< >
1st line 3rd line Nst line 2nd line
2nd line 1stline
4t 4> 4t 44>

o J UL (LT L L
FR X X

(34-7) Display control (1)
The “Display control (1)” instruction is used to control the display conditions for the “Display ON/OFF”, “All pixels
ON/OFF”, Display mode” and “Common direction” registers.

CS RS RD | WR | RE2 | RE1 | REO D7 D6 D5 D4 D3 D2 D1 DO
0 1 1 0 0 0 0 1 0 0 0 SHIFT | MON | ALLON |ON/OFF

® ON/OFF register

ON/OFF=0 : Display OFF (All COM/SEG output Vss level.)
ON/OFF=1 : Display ON

® All ON register
The “All pixels ON/OFF” register is used to turn on all pixels without changing the display data in the DDRAM. The
setting for the “All pixels ON/OFF" register has a priority over the “Reverse display ON/OFF” register.

ALLON=0 : Normal
ALLON=1 . All pixels turn on.

® MON register

MON=0 : Gradation mode
MON=1 : B&W mode

® SHIFT register

SHIFT=0 :COMO - COM79
SHIFT=1 : COM79 -~ COMO
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(34-8) Display control (2)
The “Display control (2)” instruction is used to control the display conditions for the “Segment direction”, “SWAP
mode ON/OFF”, “N-line inversion ON/OFF" and “Reverse display ON/OFF".

CS RS RD | WR | RE2 | RE1 | REO D7 D6 D5 D4 D3 D2 D1 DO
0 1 1 0 0 0 0 1 0 0 1 REV NLIN | SWAP | REF

® REF register

The “REF” register is used to reverse the assignment for the segment drivers and column address, so that it is
possible to reduce the restrictions for the placement of the LSI in the LCD modules. For more information, see (10)
“The relationship among the DDRAM column address, display data and segment drivers”.

® SWAP register
The “SWAP” register is used to reverse the arrangement for the display data in the DDRAM.

SWAP=0 : SWAP mode OFF (Normal)
SWAP=1 : SWAP mode ON
SWAP="0" SWAP="1"
Write data D7 D6 D5 D4 D3 D2 D1 DO D7 D6 D5 D4 D3 D2 D1 DO

v ey

RAMdata p7 d6 d5 d4 d3 d2 dl dgi0 di1 d2 d3 d4 d5 d6 d7

v vl v

Read data D7 D6 D5 D4 D3 D2 D1 DO D7 D6 D5 D4 D3 D2 D1 DO

® NLIN register
The “NLIN” is used to enable or disable the N-line inversion.

NLIN=0 : N-line inversion OFF (The FR signal toggles by the flame.)
NLIN=1 : N-line inversion ON (The FR signal toggles once every N frames.)

® REV register
The “REV” register is used to enable or disable the reverse display mode that reverses the polarity of the display
data without changing the display data in the DDRAM.

REV=0 : Reverse display mode OFF
REV=1 : Reverse display mode ON
REV Display DDRAM data - Display data
0 Normal 0 0
1 1
1 Reverse 0 1
1 0
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(34-9) Increment control

The “Increment control” instruction is used to control the conditions for the increment mode. In the auto-increment
mode, the DDRAM address is automatically incremented (+1) whenever the DDRAM is accessed by the “Display
data write” and “Display data read” instructions, so that it is possible to continuously access to the DDRAM without
executing the “column address” and “row address” instructions after each “Display data write” or “Display data read”
instruction. The settings for the “AIM”, “AXI” and “AY|” registers are listed in the following tables.

CS [ RS | RD [ WR | RE2 | RE1 | REO D7 D6 D5 [ D4 | D3 D2 D1 DO
0 1 1 0 0 0 0 1 0 1 0 |[WIN] AIM | AYI | AXI

® AIM, AYI and AXI registers

AIM Increment mode Note
0 Auto-increment for both of the display data read and write operations -

1 Auto-increment for the display write operation (Read modify write) -
AYI AXI Increment mode Note
0 0 No auto-increment 1
0 1 Auto-increment for the column address 2
1 0 Auto-increment for the row address 3

Auto-increment for the column address and row
1 1 4
address

Note 1) The auto-increment is disabled independent of the “AIM” register.

Note 2) The auto-increment is enabled for the column address in accordance with the “AIM” register.

Qb 00y —P» MAXy _D

MAXH in the 8-bit data bus mode . 7FH
MAXH in the 16-bit data bus mode : 3FH

Note 3) The auto-increment is enabled for the row address in accordance with the “AIM” register.

0, >,

Note 4) The auto-increment is enabled for the column address and row address. The auto-increment for the row
address is interlocked with the auto-increment for the column address, so that the row address will be
incremented when the column address is reached to the MAXH.

Q’ 00, —» Maxy D C » 00, —» 514 _D

column address row address

MAXH in the 8-bit data bus mode . 7FH
MAXH in the 16-bit data bus mode : 3FH
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® WIN register
The “WIN" register is used to access to the DDRAM for the window display area that defines the designated
area determined by the portions of the start point and end point. The start point is determined by the “column
address” and ‘“row address” instructions, and the end point by the “Window end column address
“and "Window end row address” instructions. The setting sequence for the window display area is listed as
follows. For more detail, see (7) “Window display area”.

1. “Increment control” instruction (WIN=1, AXl=1, AYI=1)

2. “column address” and “row address” instructions for the start point

3. “Window end column address” and “Window end row address” instructions for the end point
4. Enable to access to the window display area in the DDRAM

Q’START_» END ) C »START_» END )

Address Address Address Address

column address row address
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(34-10) Power control

CS | RS | RD | WR | RE2 | RE1 | REO D7 D6 D5 D4 D3 D2 D1 DO
0 1 1 0 0 0 0 1 0 1 1 |AMPON| HALT | DCON | ACL

® ACL register
The “ACL" register is used to initialize the internal power supply circuits. It is available only in the master mode.

ACL=0 : Initialization OFF (Normal)
ACL=1 . Initialization ON

When the data in the “ACL register” is read out by the “Instruction register read” instruction, the read-out data is “1”
during the initialization and “0” after the initialization. This initialization is performed using the internal reset signal
produced by 2 clocks on the OSC1. For this reason, the wait time for 2 clocks on the OSC1 is required until the next
instruction after the initialization by programming “ACL” register.

® DCON register
The “DCON?” register is used to enable or disable the voltage booster.

DCON=0 : Voltage booster OFF
DCON=1 : Voltage booster ON

® HALT register
The “HALT” register is used to enable or disable the power save mode. It is possible to reduce the operating current
down to the stand-by level in the power save mode. The internal status in the power save mode is listed below.

HALT=0 : Power save OFF (Normal)
HALT=1 : Power save ON

Internal status in the power save mode

« The oscillation circuits and internal power supply circuits are halted.
« All segment and common drivers output Vss level.

* The display data in the DDRAM is maintained.

» The operational modes before the power save mode are maintained.
* The V1 to V4 and VLCD are in the high impedance.

* The clock input into the OSCL1 is inhibited.

In the power save ON sequence, it is required that the “Display OFF” instruction is executed before the “Power save
ON” instruction, so that all common and segment drivers output Vss level. And in the power save OFF sequence, it
is required that the “Power save OFF” instruction is executed first and then the “Display ON” instruction is executed.
If the “Power save OFF” instruction is executed in the display ON status, unexpected pixels may be instantly turned
on.

® AMPON register
The “AMPON" register is used to enable or disable the voltage followers, voltage regulator and EVR.

AMPON=0 : The voltage followers, voltage regulator and EVR OFF
AMPON=1 : The voltage followers, voltage regulator and EVR ON
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(34-11) Duty cycle ratio

The “Duty cycle ratio” instruction is used to select the LCD duty cycle ratio for the partial display function. The partial
display function specifies the partial display area on a LCD panel in the condition of lower duty cycle ratio, lower
LCD bias ratio, lower boost level and lower LCD driving voltage, so that it is possible to display a time and calendar
in the extremely low power consumption.

It can be also programmed to select not only the duty cycle ratio but also the LCD bias ratio, boost level and EVR
value by the instructions so that it is possible to optimize the LSI conditions in accordance with the display.

CS | RS | RD | WR | RE2 | RE1 | REOQ D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 1 1 0 0 0 0 1 1 0 0 * | DS2 | DS1 | DSO

DS2 | DS1 | DSO Duty cycle ratio

0 0 0 1/82

0 0 1 1/77

0 1 0 1/66

0 1 1 1/47

1 0 0 1/32

1 0 1 1/17

1 1 0 1/38

1 1 1 1/26

(34-12) Boost level
The “Boost level” is used to select the multiple for the voltage booster for the partial display function.

CS | RS | RD | WR [ RE2 | RE1 | REO D7 D6 D5 D4 D3 D2 D1 DO
0 1 1 0 0 0 0 1 1 0 1 * VU2 | VU1 | VUO

N
<

Rk |o|olr|r|olo|c
[
<

RO |O|FR|O|r|Oo]|C
o

Boost level
1-time (No boost)
2-time
3-time
4-time
5-time
6-time
7-time
Inhibited

[l Ll Ll Ll [ =) (=] (@) [&]] f @)
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(34-13) LCD bias ratio
The “LCD bias ratio” is used to select the LCD bias ratio for the partial display function.

CS | RS | RD | WR | RE2 | RE1 | REO D7 D6 D5 D4 D3 D2 D1 DO
0 1 1 0 0 0 0 1 1 1 0 * B2 B1 BO

B2 B1 BO LCD bias ratio

0 0 0 1/9

0 0 1 1/8

0 1 0 1/7

0 1 1 1/6

1 0 0 1/5

1 0 1 1/10

1 1 0 Inhibited

1 1 1 Inhibited

(34-14) RE flag
The “RE flag” registers are used to determine the contents for the Rf registers (RE2, RE1 and REOQ) in order that it
is possible to access to the instruction registers.

The data in the “TSTO” register must be “0”, which is used only for maker tests.

cs | RS | RD | WR | RE2 | RE1 | REO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
o | 1| 2] oloi]on|on 1 | 1 | 2 | 1 |7sT0|RE2|REL|REO
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(34-15) Gradation palette A, B and C

cs | RS | RD | WR | RE2 | RE1 | REO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
o | 1]l 1 lofo]o]1 0o | o | o | o |pao3|PA02|PA0i|PACO
CS RS | RD | WR | RE2 | RE1 | REO D7 D6 D5 D4 D3 D2 D1 DO
o |1 ]2 ]lofo]o]1 o ool 1] x| * 1]+ [rao4
cs | RS | RD | WR | RE2 | RE1 | REO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
o | 1]l 1lofo]o]1 0o | o | 1 | o |pa13[pa12|pa11|PAal0
CS RS | RD | WR | RE2 | RE1 | REO D7 D6 D5 D4 D3 D2 D1 DO
0 1 1 0 0 0 1 0 0 1 1 * * * | PAl14
cs | RS | RD | WR | RE2 | RE1 | REO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
o |1 ]2 lo]o]o]a1 0o | 1| o | o |pa23|pa22|pa21|PA20
CS RS | RD | WR | RE2 | RE1 | REO D7 D6 D5 D4 D3 D2 D1 DO
0 1 1 0 0 0 1 0 1 0 1 * * * | PA24
cs | RS | RD | WR | RE2 | RE1 | REO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
o | 1]l 1 lo]o]o]1 0o | 1| 1 | o |pa33|PA32|PA31|PA30
CS RS | RD | WR | RE2 | RE1 | REO D7 D6 D5 D4 D3 D2 D1 DO
0 1 1 0 0 0 1 0 1 1 1 * * * | PA34
cs | RS | RD | WR | RE2 | RE1 | REO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
o | 1]l 1]lo]o]o]1 1 | o | o | o |pa43|Pa42|PA41|PAd0
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cs | RS | RD | WR | RE2 | RE1 | REO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
o |1 ]2 ]lo]o]o]1 1 | oo | 1| x| |+ |pana
cs | RS | RD | WR | RE2 | RE1 | REO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
o |1 ]2 lofo]o]1 1 | 0o | 1 | o |Pas3|PA52|PAS1|PASO
cs | Rs | RD | WR | RE2 | RE1 | REQ D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
o |1 ]2 ]lofo]o]1 1 | ol a2 x| x|~ |pnsa
cs | RS | RD | WR | RE2 | RE1 | REO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
o |1 ]2 lo]o]o]1 1 | 1 | o | o |Pa63|PA62|PA61|PA6O
cs | Rs | RD | WR | RE2 | RE1 | REQ D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
o |1 ]2 ]lofo]o]1 1 |12 o] a | x| = |« |pres
cs | RS | RD | WR | RE2 | RE1 | REO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
o | 1]l 1]lofo]1]o 0o | o | o | o |para|Pa72|pPa7i|PAT0
cs | Rs | RD | WR | RE2 | RE1 | REQ D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
o |1 ]l 1]lofo]1]o o ool a1 | x| x|+ |rava
cs | RS | RD | WR | RE2 | RE1 | REO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
o |1 ]2 ]lofo]1]o o | o | 1 | o |pBo3|PBo2|PBO1|PBOO
cs | Rs | RD | WR | RE2 | RE1 | REQ D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
o | 1] 1 ]lo]o]1]o o o a1 ] x|+ 1]~* |rBo4
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cs | RS | RD | WR | RE2 | RE1 | REO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
o |1 ]l 1]lofo]1]o o | 1] o | o |pB13|pB12|PB11[PBI10
cs | RS | RD | WR | RE2 | RE1 | REO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
o | 1]l 1lofo]1]o o | 1]l o a1 ] x| =*]* |rB14
CS RS | RD | WR | RE2 | RE1 | REO D7 D6 D5 D4 D3 D2 D1 DO
o |1 ]l 1]lo]o]1]o o | 1 | 1| o |rB23|PB22|PB21|PB20
cs | RS | RD | WR | RE2 | RE1 | REO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
o | 1]l 1lofo]1]o O I I O R R 7
CS RS | RD | WR | RE2 | RE1 | REO D7 D6 D5 D4 D3 D2 D1 DO
o |1 ]2 ]lo]o]1]o 1 | o | o | o |rB33|PB32|PB31|PB30
cs | RS | RD | WR | RE2 | RE1 | REO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
o | 1]l 1lo]o]1]o 1 | oo | 1| x|+ |+ |rB34
CS RS | RD | WR | RE2 | RE1 | REO D7 D6 D5 D4 D3 D2 D1 DO
0 1 1 0 0 1 0 1 0 1 0 |PB43|PB42|PB41|PB40
cs | RS | RD | WR | RE2 | RE1 | REO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
o | 1]l 1]lofo]1]o 1 | o | 2| 1| x|+ |+ |rBaa
CS RS | RD | WR | RE2 | RE1 | REO D7 D6 D5 D4 D3 D2 D1 DO
0 1 1 0 0 1 0 1 1 0 0 [PB53|PB52|PB51|PB50
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cs | RS | RD | WR | RE2 | RE1 | REO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
o |1 ]l 1]lofo]1]o 1 | 1| o | 1| x| * | * |pB54
cs | RS | RD | WR | RE2 | RE1 | REO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
o | 1]l alolo] 1] o | o | o | o |ree3|rB62|PBE1[PBED
cs | Rs | RD | WR | RE2 | RE1 | REQ D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
o | 1]l 1lofo] 1] o ool 1] x|+ |+ |rBea
cs | RS | RD | WR | RE2 | RE1 | REO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
o | 1]l 1lolo] 1] o | o | 1 | o |pe73|PB72|PB71[PB70
cs | Rs | RD | WR | RE2 | RE1 | REQ D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
o | 1]l 1 lofo |11 o Jo a1 ] x|+ 1|~ |rBra
cs | RS | RD | WR | RE2 | RE1 | REO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
o | 1]l 2lolo] 1] o | 1| o | o |pcos|pcoz|pcol|Pcoo
cs | Rs | RD | WR | RE2 | RE1 | REQ D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
o |11 ]ofol1]1 o |2l o 1] x|+ ]+ |pcoa
cs | RS | RD | WR | RE2 | RE1 | REO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
o | 1]l 1lofo] 1] o | 1| 1 | o |pcis|pciz|pcii|Pcio
cs | Rs | RD | WR | RE2 | RE1 | REQ D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
o |1l 1]ofol1]a1 o | 2 [ a1 x|+ ]+ |pcia
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cs | RS | RD | WR | RE2 | RE1 | REO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
o | 1]l 2 lofo |11 1 | o | o | o |pc23|pcaz|pc2i|pc20
cs | RS | RD | WR | RE2 | RE1 | REO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
o | 1]l a ool 1] 1 | oo | 1|+ ||+ |pcoa
CS RS | RD | WR | RE2 | RE1 | REO D7 D6 D5 D4 D3 D2 D1 DO
o |1l 1]lofol1]1 1 | o | 1 | o |pc33|pcaz|pcsi|pcao
cs | RS | RD | WR | RE2 | RE1 | REO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
o | 1]l alolo] 1] 1 | o | a1 |+ | |+ |pca
CS RS | RD | WR | RE2 | RE1 | REO D7 D6 D5 D4 D3 D2 D1 DO
0 1 1 0 0 1 1 1 1 0 0 [PC43|PC42|PC41{PC40
cs | RS | RD | WR | RE2 | RE1 | REO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
o | 1]l 21 lofo] 1] 1 | 1| o | 1|+ | |+ |pcaa
CS RS | RD | WR | RE2 | RE1 | REO D7 D6 D5 D4 D3 D2 D1 DO
o | 1]l 1]lo]1]o]o o | o | o | o |pcs3|pcs2|pcsi|pcso
cs | RS | RD | WR | RE2 | RE1 | REO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
o |1 ]l 1]lo]1]o]o o o]l o 1] || * |pcsa
CS RS | RD | WR | RE2 | RE1 | REO D7 D6 D5 D4 D3 D2 D1 DO
o |1 ] 1 ]lo]1]o]o o | o | 1 | o |pce3|pce2|pcel|Pceo
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cs | Rs | RD | WR | RE2 | RE1 | REO D7 | b6 | D5 | D4 | D3 | D2 | D1 | DO
0 1 1 0 1 0 0 0 0 1 1 * * +  |pce4
cs | Rs | RD | WR | RE2 | RE1 | REO p7 | o6 | b5 | pa | D3 | D2 | D1 | DO
0 1 1 0 1 0 0 0 1 0 0 |pc73|Pc72|Pc71|PcT0
cs | rRs | RD | WR | RE2 | RE1 | REO D7 | b6 | D5 | D4 | D3 | D2 | D1 | DO
0 1 1 0 1 0 0 0 1 0 1 * * « |pc74
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(34-16) Initial COM line
The “Initial COM line” instruction is used to specify the common driver that starts scanning the display data. The line
address, corresponding to the initial COM line, is specified by the “Initial display line” instruction.

CS | RS | RD | WR | RE2 | RE1 | REO D7 D6 D5 D4 D3 D2 D1 DO
0 1 1 0 1 0 0 0 1 1 0 * SC2 | SC1 | sco
SC2 | SC1 | SCO Initial COM line (SHIFT=0) Initial COM line (SHIFT=1)

0 0 0 COMO COM79
0 0 1 COM15 COM64
0 1 0 COM30 COM49
0 1 1 COM45 COM34
1 0 0 COM60 COM19
1 0 1 COM75 COM4
1 1 0 Inhibited Inhibited
1 1 1 Inhibited Inhibited

SHIFT=0: Positive direction (for instance, COM0O - COM79)
SHIFT=1: Negative direction  (for instance, COM79 - COMO)

(34-17) EXCS control
The “EXCS control” instruction is available only in the master mode, where it is used to control the polarity for the
EXCS output.

CS | RS | RD | WR [ RE2 | RE1 | REO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 1 1 0 1 0 0 0 1 1 1 * * * |EXCS
EXCS=0: Output level “0”
EXCS=1: Output level “1”

(34-18) Gradation mode control
The “Gradation mode control” is used to determine the display data for the GLSB and select the gradation mode.

CS | RS | RD | WR [ RE2 | RE1 | REO D7 D6 D5 D4 D3 D2 D1 DO
0 1 1 0 1 0 0 1 0 0 0 |PWM|GLSB| * *

® GLSB register

GLSB=0: GLSB “0”
GLSB=1: GLSB “1”

® PWM register

PWM=0: Variable gradation mode
(8-gradation levels out of a palette consisting of 32-gradation levels)
PWM=1: Fixed gradation mode

(Fixed 8-gradation levels)
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(34-19) Data bus length

The “Data bus length” instruction is used to select the 8- or 16- bit data bus length and determine the internal or
external oscillation. In the 16-bit data bus mode, not only the display data but also the instruction data is required to
be transferred by 16-bit data (D15 to DO). However, in case of the access to the instruction register, the only lower
8-bit data (D7 to DO) of the 16-bit data is valid. In case of the access to the DDRAM, all of the 16-bit data (D15 to
DO) is valid.

CS [ RS | RD [ WR | RE2 | RE1 | REO D7 [ D6 | D5 | D4 [ D3 | D2 | D1 [ DO
0 1 1 0 1 0 0 1 0 0 1 * * | CKS | WLS

® WLS register

WLS =0: 8-bit data bus length
WLS =1: 16-bit data bus length

® CKS register

CKS =0: Internal oscillation
(The OSC1 and OSC2 should be open.)
CKS =1: External oscillation

(By the external clock into the OSC1 or external resister between the OSC1 and OSC2.
OSC2 should be open when clock is inputted from OSCL1.)

(34-20) EVR control
The “EVR control” instruction is used to fine-tune the LCD driving voltage (VLCD) so that it is possible to optimize
the contrast level for the display.

The “EVR control” instruction requires to be programmed by the upper 3-bit data first and then lower 4-bit data,
where programming the only upper 3-bit data has not enabled it, so that it is possible to prevent unexpected high
voltage for the VLCD.

CS | RS | RD | WR | RE2 | RE1 | REO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 1 1 0 1 0 0 1 0 1 0 | Dv3|DvV2| DVl | DVO
CS | RS | RD | WR | RE2 [ RE1 | REO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 1 1 0 1 0 0 1 0 1 1 * | DV6 | DV5 | DV4
DV6 | DV5 | bDv4 | Dv3 | DV2 | DV1 | DVO VLCD
0 0 0 0 0 0 0 Low
0 0 0 0 0 0 1 :
1 [ 1 [ 1] 1] 1] 1] 1 High
The VLCD is calculated by the following equation.
VLCD [V] =0.5 x VREG + M (VREG - 0.5 x VREG) / 127
VBA=VEE x 0.9 VBA : Output voltage of the reference voltage generator
VREG = VREF x N VREF : Input voltage of the voltage regulator
VREG : Output voltage of the voltage regulator
N : Register value for the voltage booster
M : Register value for the EVR
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(34-21) Frequency control
The “Frequency control” instruction is used to control the frame frequency for a LCD panel.

CS [ RS | RD [ WR | RE2 | RE1 | REO D7 [ D6 | D5 | D4 [ D3 | D2 | D1 [ DO
0 1 1 0 1 0 0 1 1 0 1 FFL | Rf2 | Rfl1 | RfO

® Rfx register (x=1, 2, 3)
The “Rfx” register is used to determine the feed back resister value for the internal oscillator in order that it is
possible to adjust the frame frequency.

2y,
N
2y,
[EEN
2y,
o

Rlo|r|o|r|o|r|o]|=

Feedback resistor value
Reference value

0.8 x reference value

0.9 x reference value

1.1 x reference value

1.2 x reference value
Inhibited
Inhibited
Inhibited

ol Ll [l Ll (@]l (@] (@) [ L]
[l Ll (=] [ | L (o) (e ] bl

® FFL register
The “FFL” register is used to select normal or high-speed frame frequency mode.

FFL =0: Normal (Frame frequency: 73Hz typical)
FFL =1: High-speed mode (Frame frequency: 150Hz typical)

Note) The above values for the typical frame frequency are based on the following conditions.
Variable gradation mode, 1/82 duty cycle ratio, (Rf2, Rf1, Rf0) = (0,0,0)

(34-22) Discharge ON/OFF

The “Discharge ON/OFF” instruction is used to enable or disable the discharge circuits, so that it is possible to
prevent unexpected pixels turned on just after the internal or external power supply is turned off. During the
discharge operation, do not supply the power neither from an internal or external power supplies to the LSI.

cs | RS | RD | WR | RE2 | RE1 | REO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
o | 1]l 1]lo]1]lo]o 1 |1 |2 ]o| x|+ ]=*|Ds
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(34-23) Instruction register address
The “Instruction register address” is used to specify the instruction register address, so that it is possible to read out
the contents of the instruction registers in combination with the “Instruction register read” instruction.

CS | RS | RD | WR [ RE2 | RE1 | REO D7 D6 D5 | D4 | D3 D2 D1 DO
0 1 1 0 1 0 0 1 1 0 0 RA3 | RA2 | RA1 | RAO

(34-24) Instruction register read
The “Instruction register read” instruction is used to read out the contents of the instruction register in combination
with the “Instruction register address” instruction.

CS | RS | RD | WR [ RE2 | RE1 | REO D7 D6 D5 | D4 [ D3 D2 D1 DO

0 1 1 0 0/1 ] 01 | 0/1 * * * * | Internal register data read

(34-25) Window end column address
The “Window end column address” is used to specify the column address for the window end point. The lower 4-bit
data is required to be programmed first and then the upper 3-bit data can be programmed.

CS | RS | RD | WR [ RE2 | RE1 | REO D7 D6 D5 D4 D3 D2 D1 DO
0 1 1 0 1 0 1 0 0 0 0 EX3 | EX2 | EX1 | EXO
CS | RS | RD | WR [ RE2 | RE1 | REO D7 D6 D5 D4 D3 D2 D1 DO
0 1 1 0 1 0 1 0 0 0 1 * EX6 | EX5 | EX4

(34-26) Window end row address set
The “Window end row address” is used to specify the row address for the window end point. The lower 4-bit data is
required to be programmed first and then the upper 3-bit data can be programmed.

cs | RS | RD | WR | RE2 | RE1 | REO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

o | 1]l 2lola1]o]1 o | o] 1| o |eva|ev2|Eevi|Evo

cs | RS | RD | WR | RE2 | RE1 | REO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

o | 1]l 21lola1]o]1 o | o] 1] 1] * |Eve|EYs|Eva
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(34-27) Initial reverse line
The “Initial reverse line” instruction is used to specify the initial reverse line address for the reverse line display. The

lower 4-bit data is required to be programmed first and then the upper 3-bit data can be programmed. It can be
programmed in between O0OH and 4FH and the line address beyond 4FH is inhibited. The address relationship: LSi
< LEi (i=6 to 0) must be maintained in the reverse line display.

CS | RS | RD | WR [ RE2 | RE1 | REO D7 D6 D5 | D4 | D3 D2 D1 DO
0 1 1 0 1 0 1 0 1 0 0 LS3 | LS2 | LS1 [ LSO
CS | RS | RD | WR [ RE2 | RE1 | REO D7 D6 D5 | D4 [ D3 D2 D1 DO
0 1 1 0 1 0 1 0 1 0 1 * LS6 | LS5 [ LS4

(34-28) Last reverse line

The “Last reverse line” instruction is used to specify the last reverse line address for the reverse line display. The
lower 4-bit data is required to be programmed first and then the upper 3-bit data can be programmed. It can be
programmed in between O0H and 4FH and the line address beyond 4FH is inhibited. The address relationship: LSi
< LEi (i=6 to 0) must be maintained in the reverse line display.

CS | RS | RD | WR [ RE2 | RE1 | REO D7 D6 D5 D4 D3 D2 D1 DO
0 1 1 0 1 0 1 0 1 1 0 LE3 | LE2 | LE1 | LEO
CS | RS | RD | WR [ RE2 | RE1 | REO D7 D6 D5 D4 D3 D2 D1 DO
0 1 1 0 1 0 1 0 1 1 1 * LE6 | LE5 | LE4

(34-29) Reverse line display ON/OFF

The “Reverse line display ON/OFF” is used to enable or disable the reverse line display for the blink operation and
determine the reverse line display mode. It is not available for the display area using the dummy segment drivers
(SEGS) and icon common drivers (COMI).

CS | RS | RD | WR [ RE2 | RE1 | REO D7 D6 D5 D4 D3 D2 D1 DO
0 1 1 0 1 0 1 1 0 0 0 * * BT |LREV

® LREV register
The “LREV” register is used to enable or disable the reverse line display.

LREV =0: Reverse line display OFF (Normal)
LREV =1: Reverse line display ON
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® BT register

The “BT” register is used to determine the reverse line display mode in the reverse line display ON (LREV=1) status.

BT =0:
BT =1:

Display examples in the LREV="1" and BT="1"

Normal reverse line display
Blink once every 32 frames

ONEN[C]
mOO0Om
BOO0O0
ONENEC
ooodm
mOO0Om
ONENRC
oooon

Blink once every 32 frames

NJRC

LCD DRIVER
Low Power and
Low Voltage

EOO0ON
ONENE[C]
ONEEN
BOO0OMN
EEEE[]
ONE N[
BOO0ON
EEEEN

Blink once every 32 frames

NJRC

LCD DRIVER

Low Power and
Low Voltage

(34-30) Dummy segment register ON/OFF
The “Dummy segment address ON/OFF" is used to enable or disable to access to the dummy segment register.

~ Initial reverse line address
~ Last reverse line address

NJU6821

CS | RS | RD [ WR | RE2 | RE1 | REO D7 | D6 | D5 | D4 | D3 | b2 | D1 | DO
0 1 1 0 1 0 1 1 0 0 1 * * * | DMY
® DMY register
DMY=0: Access to the DDRAM
DMY=1: Access to the dummy segment register
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(34-31) PWM control
The “PWM control” is used to determine the PWM type for the segment waveforms, where the type can be
specified for each of the SEGAI, SEGBI and SEGCi (i=0-127) drivers.

CS | RS | RD | WR [ RE2 | RE1 | REO D7 D6 D5 | D4 | D3 D2 D1 DO

0 1 1 0 1 0 1 1 0 1 0 |PWMS|PWMA|PWMB|PWMC

® PWMS register

PWMS=0: Type 1
PWMS=1: Type 2

® PWMA, B and C registers
The “PWMA, PWMB and PWMC” registers are used to select the type 1-O or type 1-E.

PWMZ=0 (Z=A, B and C): Type 1-O
PWMZ=1 (Z=A, B and C): Type 1-E

PWM typel (PWMS="0")

i Odd line l Even line l | |
g | | | |
“ 1 il il il iL
HLH I I I I
| | | | |
i | i i |
V : - - : :
e | L ! |
ype-o T | A | |
T 1 N
SEG | | | | |
VLCD H | :-__ I __: | —
Type-E Ai I ! P |
Ve | —— i L |
PWM type2 (PWMS="1")
an | | i i i
oL
| | | | !
| | | | I
| | | | |
VLCD | r—- == ) : '
SEG I -1
b |
Vs, i i i
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(35) Therelationship between Common driver and row address

The row address assignment for the common driver can be programmed by the “SHIF” register in the “Display
control (1), and “Duty cycle ratio”, “Initial display line” and “Initial COM line” instructions. The assignment for the
COMIO and COMI1 are independent of these instructions and always fixed.

- When initial display line is “0”

The relation between common drivers and row address of DDRAM (MY) is changing each 15dots unit by the “Duty
cycle ratio” and “Initial COM line” instructions. If the shift bit is “0”, the order of common scanning is normal and if it
is “1”, the common scanning order is inversed. When LAO to LA6 of initial display line setting is “0”, the “MY”
corresponding to the Initial COM line is also “0". And “MY” is increasing.

Regardless above, COMIO and COMI1 is fixed to MY80 and MY81 respectively.

- When initial display line is not “0”

The relation between common drivers and row address of DDRAM (MY) is changing each 15dots unit by the “Duty
cycle ratio” and “Initial COM line” instructions. If the shift bit is “0”, the order of common scanning is normal and if it
is “1”, the common scanning order is inversed. When LAO to LA6 of initial display line setting is not “0”, the “MY”
corresponding to the Initial COM line is biased by the setting value. During the display, “MY” is increasing up to “79”.
When “MY” over than “79”, its back to “0”. And “MY” is increasing from O continuously.

Regardless above, COMIO and COMI1 is fixed to MY80 and MY81 respectively.
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(1) Initial display line “0”

1/82 duty cycle

SHIFT set value

SHIFT="0"

(Common forward scan)

SHIFT="1"

(Common backward scan)

DS,

DS, | DS,

“000”

(1/82 duty)

“000”

(1/82 duty)

sC, | sc, [ sco

“000” | “001" [ *010” | “011" [ *100" | “101"

“000” | “001" [ “010” | “011" [ *100" | “101"

LA

........ LA

“0000000”

(Initial display line 0)

0000000

(Initial display line 0)

COMlg

80

80

80

80

80

80

80

80

80

80

80

COMo

65

50

35

20

79

64

49

34

19

com,

A

A

A

A

A |

COM,

COM;

COM,

COMs

COMg

80

4

|

0

79
A |

CcoMm,

COMg

COMy

COMy

CoMy

COMy,

COMy5

COMyy

COMy5

COMy6

COMy;

COMyg

COMyo

COMyo

-
©

COMy

COM,,

COMys

COMy4

COMys

COMzs

COMy,

COMyg

COMyo

~
©

COMgo

COMgy,

COMgz,

COMgs

COMay

COMgs

COMgzs

-
»mo

COMy,

COMgg

COMgo

COMy

COMy

COMy,

COMys

COMyy

COMys

COMg

COMy,

COMyg

COMyg

COMso

COMg;

COMs,

COMs3

COMs,4

COMss

COMsg

COMg,;

COMsg

COMso

~
©

COMgo

o

COMg;

COMg,

COMgs

COMgq4

COMgs

o

COMgs

COMg;

COMgg

COMgo

COMyo

COMp

COMy,

COMys3

COMy4

COMys

COMys

COMy;

COMyg

A4

v

v

A

COMye

79

64

49

34

19

65

50

35

20

COMIy

81

81

81

81

81

N

81

81

81

81

DS: Duty cycle ratio, SC: Initial COM line, LA: Initial display line
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(2) Initial display line “0”, 1/77 duty cycle
SHIFT set value SHIFT="0" (Common forward scan) SHIFT="1" (Common backward scan)
DS, | DS, | DS, 001" (1/77 duty) 001" (1/77 duty)
SC, | SC, | SC, | *000” | “001” [ *010” [ “011” [ “100” [ “101” [ 000" [ “001” [ 010" [ “011” [ 100" [ “101"
LA; oo LA “0000000” _(Initial display line 0) “0000000" _(Initial display line 0)

COMIy 80 80 80 80 80 80 80 80 80 80 80 80
COM, 0 65 50 35 20 5 64 49 34 19 4
cow, AT AT A4
COM,

COM; |
COM, 0
COMs 74

COMg A

COoM,
COMs A4
COM, 74
COMyo 74
COMy; A
COMy,

COMy;
COMy,
COMys 0
COMys
COMy;
COMyg
COMyo 0
COMy
COMyy
COMy,

COMy; A
COMy, 74
COM,s 74
COMys

COMy; A
COMy
COMyo
COMs 0
COMg;
COMy,
COMg;
COMg, 0
COMgs
COMgs
COMg;

COMygg A
COMg 74
COMyp 74
COMy A
COM,,

COMgg
COMuy
COMgs 0
COMys
COMy;
COMyg
COMgo 0
COMso
COMs,
COMs,

COMs; A
COMs, 74
COMss 74
COMss

COMs; A
COMsg
COMso
COMgo 0
COMe,
COMs,
COMe;
COMg, 0
COMes
COMsgs
COMg;
COMgg A4
COMgo 74
COMyo 74

COMy; A
COMy, L 2

COMy3
COMy, 74
COMys
COMyg
COMy;

COMy VvV \ 4
COMyg 64 49 34 19
COMIy 81 81 81 81 81

2> | o

DS: Duty cycle ratio, SC: Initial COM line, LA: Initial display line

New Japan Radio Co.Lld.
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NJU6821

(3) Initial display line “0”, 1/66 duty cycle
SHIFT set value SHIFT="0" (Common forward scan) SHIFT="1" (Common backward scan)
DS, | DS, | DS, 010" (1/66 duty) 010" (1/66 duty)
SC, | SC, | SC, | *000” | “001” [ *010” [ “011” [ “100” [ “101” [ 000" [ “001” [ 010" [ “011” [ 100" [ “101"
LA; oo LA “0000000” _(Initial display line 0) “0000000" _(Initial display line 0)

COMIy 80 80 80 80 80 80 80 80 80 80 80 80
COM, 0 50 35 20 5 49 34 19 4
COM, 63 A A A

COM, A

COM; |
COM, 0
COMs
COMs
COM,
COMs
COM,
COMy,
COM,,
COMj, v
COM,; 63
COMy,
COM,5 0
COMyq 63
COM,;

COMys A
COM,, 0
COMyo
COMy, 63
COM,;,

COM,; A
COM,,
COM,s
COMys

COM,; ¥
COMyg 63
COMy,
COMs 0
COMg,
COMs;,
COMz;
COMa, 0
COMas
COMs 63
COMg,

COMgs A
COMz,
COMyo
COMy,
COMy, A4
COMg; 63
COMus
COMgs 0
COMys
COM,,
COMys
COMyg 0
COMso
COMs, 63
COMs,

COMs; &
COMs,
COMss
COMss

COMs, A
COMsg 63
COMs,
COMgo 0
COMg,
COMe, \d
COMg; 63
COMe, 0
COMgs
COMeg 63
COMs; A
COMsgs

COMgo
COMy,
COMy,
COMy,
COM;;
COMy,
COM;5 0

COMys v .
COMy; *
COMys 63 A\ A 4

COMyg 49 34 19 4 0 50 35 20 5
COMIy 81 81 81 81 81 81 81 81 81 81 81 81

DS: Duty cycle ratio, SC: Initial COM line, LA: Initial display line

New Japan Radio Co. Lid,
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(4) Initial display line “0”

1/47 duty cycle

NJU6821

SHIFT set value

SHIFT="0"

(Common forward scan)

SHIFT="1"

(Common backward scan)

DS,

DS, | DS,

‘011"

(1/47 duty)

‘011"

(1/47 duty)

sC, | sc, [ sco

“000” | “001" [ *010” | “011" [ *100" | “101"

“000” | “001" [ “010” | “011" [ *100" | “101"

LA

........ LA

“0000000”

(Initial display line 0)

0000000

(Initial display line 0)

COMlg

80

80

80

80

80

80

80

80

80

80

80

COMo

35

20

34

19

com,

A

A

COM,

COM;

COM,

COMs

a4

COMg

CcoMm,

COMg

COMy

a4

COMy

CoMy

COMy,

COMy5

COMyy

COMy5

COMy6

COMy;

COMyg

COMyo

COMyo

44

COMy

COM,,

COMys

COMy4

COMys

COMzs

COMy,

COMyg

COMyo

COMgo

COMgy,

COMgz,

COMgs

COMay

COMgs

a4

COMgzs

COMy,

COMgg

COMgo

a4

COMy

44

COMy

COMy,

COMys

COMyy

44

COMys

COMg

COMy,

COMyg

COMyg

COMso

COMg;

COMs,

COMs3

COMs,4

COMss

44

COMsg

COMg,;

COMsg

COMso

a4

COMgo

COMg;

COMg,

COMgs

COMgq4

COMgs

COMgs

COMg;

COMgg

COMgo

COMyo

44

COMp

COMy,

COMys3

COMy4

44

COMys

COMys

COMy;

COMyg

A4

v

COMye

34

19

35

20

COMIy

81

81

81

81

81

2| o

81

81

81

81

DS: Duty cycle ratio, SC: Initial COM line, LA: Initial display line

New Japan Radio Co.Lld.
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NJU6821

(5) Initial display line “0”, 1/32 duty cycle
SHIFT set value SHIFT="0" (Common forward scan) SHIFT="1" (Common backward scan)
DS, | DS, | DS, 100" (1/32 duty) 100" (1/32 duty)
SC, | SC, | SC, | *000” | “001” [ *010” [ “011” [ “100” [ “101” [ 000" [ “001” [ 010" [ “011” [ 100" [ “101"
LA; oo LA “0000000” _(Initial display line 0) “0000000" _(Initial display line 0)

COMI, 80 80 80 80 80 80 80 80 80 80 80 80
COMq 0 20 19 4
COM, A %
COM,

COMs |
COM, 0
COMs 29

COMg A

CcoMm,
COMg v
COMy 29
COMy
CoMy
COMy,
COMy5
COMyy
COMy5 0
COMy6
COMy;
COMyg
COMyo 0
COMyo 29

COM,, A
COM,,

COMy; ad
COMy4 29
COMs
COMys
COM,;

COMys ¥
COMyo 29
COMgo 0
COMy,
COMs,
COMy;
COMs 0
COMys 29
COMgs A
COMy;
COMgs
COMyo
COMyo
COM,;
COM,,
COMy5 A4
COMu4 29
COMys 0
COMys
COM,;
COMys
COMyo 0
COMsy 29
COM;

COMs, &
COMss
COMs,
COMss 29
COMss

COMs, A
COMgg A4
COMso 29
COMgp 0
COMg;
COMs,
COMss
COMs 0
COMs
COMsgs
COMs;
COMgs
COMso
COMyo 29

COMy, A
COMy,

COMy3 v
COMy, 29
COMys
COMyg
COMy;
COMys 4
COMyg 19
COMIy 81 81 81 81 81

o1

A s

DS: Duty cycle ratio, SC: Initial COM line, LA: Initial display line

New Japan Radio Co. Lid,
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NJU6821

(6) Initial display line “0”, 1/17 duty cycle
SHIFT set value SHIFT="0" (Common forward scan) SHIFT="1" (Common backward scan)
DS, | DS, | DS, 101" (1/17 duty) 101" (1/17 duty)
SC, | SC, | SC, | *000” | “001” [ *010” [ “011” [ “100” [ “101” [ 000" [ “001” [ 010" [ “011” [ 100" [ “101"
LA; oo LA “0000000” _(Initial display line 0) “0000000" _(Initial display line 0)

COMIy 80 80 80 80 80 80 80 80 80 80 80 80
COM, 0 5 4
COM,

COM, |
COM; |
COM, 0
COMs 14

COM, A

COM;
COMgs v
COM, 14
COMyq
COMy,
COM;,

COMy3 v
COMy, 14
COM;5 0
COMyg
COM,;
COMyg
COM;g 0
COMyg 14
COM,,

COM,, A
COM,3
COM,,
COMys
COMyg
COM,;
COMys A4
COM,o 14
COMg 0
COM3;
COMg3,
COM33
COMg3, 0
COMas 14
COMgg

COM3, A
COMgg
COM3g
COMyg
COMy,
COM,,

COMy3 v
COMy, 14
COMys 0
COMyg
COMyy
COMyg
COMyg 0
COMsg 14
COMs;

COMs, A
COMs3
COMs,
COMss
COMsg
COMs;

COMsg v
COMso 14
COMgo 0
COMg;
COMg,
COMg3
COMg, 0
COMes 14
COMgg

COMs; A
COMgg
COMegg
COMyo 14

COMp ‘
COMy,

COMys3 v
COMy4 14
COMys
COMys
COMy;
COMyg
COMye
COMIy 81 81 81 81 81

A s

DS: Duty cycle ratio, SC: Initial COM line, LA: Initial display line

New Japan Radio Co.Lld.
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NJU6821

(7) Initial display line “0”, 1/38 duty cycle
SHIFT set value SHIFT="0" (Common forward scan) SHIFT="1" (Common backward scan)
DS, | DS, | DS, 110" (1/38 duty) “110"  (1/38 duty)
SC, | SC, | SC, | *000” | “001” [ *010” [ *011” [ “100” [ “101” [ “000" [ “001” [ 010" [ “011” [ 100" [ “101"
LA; oo LA “0000000” _(Initial display line 0) “0000000" _(Initial display line 0)

COMI, 80 80 80 80 80 80 80 80 80 80 80 80
COMq 0 35 20 34 19 4
COM, A A %
COM,

COMs |
COM, 0
COMs
COMs
COM,
COMg
COM,
COM,q
COMy,
COMj,
COM,,
COM,, A4 35
COM,5 0 35

COMyq A
COM,;
COMjq
COM,q 0
COMy
COMy,
COM,,
COMy,
COM,,
COMys
COMyg
COM,,
COMyg

COMyq ¥ 35
COMg 0 35

COM3, A
COM3,
COMa,

COMg, A 0
COMas 35
COMs
COMs;
COMzg
COMaq
COMyp
COMy,
COMy,
COMys
COMy, 35
COMgs 0

COMqg A
COM,;
COMag

COMyq A\ 0 35
COMsg 35 A
COMs,

COMs,
COMs,
COMs,4
COMss
COMsg
COMs;
COMsg
COMsq
COMeo 0
COMg,
COMe,
COMegs

COMe, A4 0 35
COMegs 35 A
COMeg

COMg;
COMgg
COMegq
COMyq
COMy,
COMy,
COMy4
COMy,4
COMys
COMyg
COM,
COMyq A4 A
COMyq 34 19
COMI, 81 81 81 81 81

o1

@|n | |o

DS: Duty cycle ratio, SC: Initial COM line, LA: Initial display line

New Japan Radio Co. Lid,
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(8) Initial display line “0”

1/26 duty cycle

NJU6821

SHIFT set value

SHIFT="0"

(Common forward scan)

SHIFT="1"

(Common backward scan)

DS,

DS, | DS,

‘111"

(1/26 duty)

‘111"

(1/26 duty)

sC, | sc, [ sco

“000” | “001" [ *010” | “011" [ *100" | “101"

“000” | “001" [ “010” | “011" [ *100" | “101"

LA

........ LA

“0000000”

(Initial display line 0)

0000000

(Initial display line 0)

COMlg

80

80

80

80

80

80

80

80

80

80

80

COMo

20

19

com,

A

COM,

v

COM;

23

COM,

COMs

COMg

CcoMm,

COMg

COMy

COMy

CoMy

COMy,

COMy5

COMyy

COMy5

COMy6

COMy;

COMyg

23

COMyo

COMyo

COMy

COM,,

COMys

COMy4

COMys

COMzs

COMy,

COMyg

COMyo

COMgo

COMgy,

COMgz,

COMgs

COMay

COMgs

COMgzs

COMy,

COMgg

23

COMgo

COMy

COMy

COMy,

COMys

COMyy

COMys

COMg

COMy,

COMyg

COMyg

COMso

COMg;

COMs,

COMs3

COMs,4

COMss

COMsg

COMg,;

COMsg

COMso

COMgo

COMg;

23

COMg,

COMgs

COMgq4

COMgs

COMgs

COMg;

COMgg

23

COMgo

COMyo

COMp

COMy,

COMys3

COMy4

COMys

COMys

23

COMy;

COMyg

A

COMye

19

20

COMIy

81

81

81

81

81

AN ami

81

81

81

81

DS: Duty cycle ratio, SC: Initial COM line, LA: Initial display line

New Japan Radio Co.Lld.
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NJU6821

(9) Initial display line “5”, 1/82 duty cycle
SHIFT set value SHIFT="0" (Common forward scan) SHIFT="1" (Common backward scan)
DS, | DS, | DS, 000" (1/82 duty) 000" (1/82 duty)
SC, | SC, | SC, | *000” | “001” [ *010” [ “011” [ “100” [ “101” [ 000" [ “001” [ 010" [ “011” [ 100" [ “101"
LAg  ceeeeeer LAy “0000101” (Initial display line 5) “0000101" (Initial display line 5)

COMIy 80 80 80 80 80 80
COMy 5 70 55 40 25 10
COM;
COM,
COM;
COM,
COMs
COMs
COM;
COMgs v
COMy 79 0
COMyq 0
COMy,
COM;,
COMy3
COMy, \ 4
COM;5 5
COMyg
COM,;
COMyg
COM;g
COMyg
COM,,
COM,,
COM,3
COM,,
COMys
COMyg
COM,;
COMyg
COMyg
COMg
COM3;
COMg3,
COM33
COMg3, 5
COM35
COMgg
COM3,
COMgg
COM3g
COMyg
COMy,
COM,,
COMy3
COMy,
COMys
COMyg
COMyy
COMyg
COMyg
COMsg
COMs;
COMs,
COMs3
COMs,
COMss
COMsg
COMs;
COMsg
COMsg
COMgo
COMg;
COMg,
COMg3
COMg,
COMegs
COMgg
COMs;
COMgg
COMegg
COMyo
COMy;
COMy,
COMy3
COMy,
COMys
COMyg
COMy;
COMyg
COMyg
COMIy

80 80 80 80
69 54 39 24

- A [ A A A

P

~ ®
»Loo__rho

-
©

»Eo___»m

IRER

-
©

o ‘.__og

»go ——+m

~
()14___09

»m

old| <

4Gl

Y

5

1
Vv vV v
69 54 39 24 9
81 81 81 81 81 81 81 81 81 81 81

© ~
2= o] ¢

DS: Duty cycle ratio, SC: Initial COM line, LA: Initial display line

New Japan Radio Co. Lid,
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NJU6821

(10) Initial display line “5”, 1/77 duty cycle
SHIFT set value SHIFT="0" (Common forward scan) SHIFT="1" (Common backward scan)
DS, | DS, | DS, 001" (1/77 duty) 001" (1/77 duty)
SC, | SC, | SC, | *000” | “001” [ *010” [ “011” [ “100” [ “101” [ 000" [ “001” [ 010" [ “011” [ 100" [ “101"
LAg  ceeeeeer LAy “0000101” (Initial display line 5) “0000101" (Initial display line 5)

COMIy 80 80 80 80 80 80 80 80 80 80 80 80
COM, 5 70 55 40 25 10 2 54 39 24 9
com, ATATATA
COM,

COM; |
COM, 5
COMs 79

COMg A

COoM,
COM, A4
COM, 79

COMy, 79
COMy,

COM,, A
COMy5
COMy,
COMy5 5
COMys
COMy;
COMys
COMyo 5
COMz
COM,,
COM,,
COMy; A4
COMy4 79
COMs 79
COMys

COM,; &
COMjs
COMyo
COMgo 5
COMy,
COM3;,
COMy;
COMs 5
COMys
COMzs
COMy;

COMzs ¥
COMyo 79
COMyo 79
COM,;

COMa; A
COMy5
COMa,
COMys 5
COMas
COM,;
COMag
COMyo 5
COMs,
COM;
COMs,
COMss \d
COMs, 79
COMss 79
COMss
COMs; y
COMss
COMso
COMgp 5
COMg;
COMg,
COMss
COMs 5
COMs
COMgs
COMs;

COMgs ¥
COMso 79
COMyo 79

COMyp, A
COM;,
COMy5
COMy, 79
COMys
COMys
COMy;
COMyg v \ A4
COMyo 69 54 39 24
COMI, 81 81 81 81 81

®
H®+_m

DS: Duty cycle ratio, SC: Initial COM line, LA: Initial display line

New Japan Radio Co.Lld.

- 87 -



NJU6821

(11) Initial display line “5”, 1/66 duty cycle
SHIFT set value SHIFT="0" (Common forward scan) SHIFT="1" (Common backward scan)
DS, | DS, | DS, 010" (1/66 duty) 010" (1/66 duty)
SC, | SC, | SC, | *000” | “001” [ *010” [ “011” [ “100” [ “101” [ 000" [ “001” [ 010" [ “011” [ 100" [ “101"
LAg  ceeeeeer LAy “0000101” (Initial display line 5) “0000101" (Initial display line 5)

COMly 80 80 80 80 80 80 80 80 80 80 80
COM, 5 55 40 25 1 54 39 24

o N o

COM;
COM,
COMs
COMs
COM;
COMgs
COMgy
COMyq
COMy;
COMy, v
COMy3 68
COMy,
COM;s 5
COMyg 68
COMyy

COMyg A
COMyg 5
COMyg
COMy, 68
COMy,

COM,; A—
COMy,
COMys
COMyg

COMyy v
COMyg 68
COMyg
COMg 5
COM3,
COMg3,
COM33
COMg3, 5
COMg3s
COMgg 68
COMsy
COMgg A
COMgg
COMyg
COMyy \ 4
COMy,
COMy3 68
COMyq
COMys 5
COMyg
COMyy
COMyg
COMyg 5
COMsg
COMs, 68
COMs,

COMs3 ‘
COMs,
COMss
COMsg
COMs;
COMsg 68
COMsg
COMgg 5
COMeg,

COMg; v
COMes3 68
COMg, 5
COMgs
COMgg 68
COMesy

COMegg A
COMesgg
COMyg
COM#;
COMyp,
COMy3
COMy,
COMys
COMyg

COMy7 v
COMyg 68 v v
COMyg 54 39 24
COMIy 81 81 81 81 81

m__I’.Log

© -
|—“°4— o

DS: Duty cycle ratio, SC: Initial COM line, LA: Initial display line

New Japan Radio Co. Lid,
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(12) Initial display line “5”, 1/47 duty cycle

NJU6821

SHIFT set value

SHIFT="0"

(Common forward scan)

SHIFT="1"

(Common backward scan)

DS,

DS, | DS,

‘011"

(1/47 duty)

‘011"

(1/47 duty)

sC, | sc, [ sco

“000” | “001" [ *010” | “011" [ *100" | “101"

“000” | “001" [ “010” | “011" [ *100" | “101"

LA

........ LA

“0000101”

(Initial display line 5)

“0000101”

(Initial display line 5)

COMlg

80

80

80

80

80

80

80

80

80

80

COMo

40

25

10

39

com,

A

COM,

COM;

COM,

COMs

COMg

CcoMm,

COMg

COMy

49

COMy

CoMy

COMy,

COMy5

COMyy

COMy5

COMy6

COMy;

COMyg

COMyo

COMyo

49

COMy

COM,,

COMys

COMy4

49

COMys

COMzs

COMy,

COMyg

COMyo

COMgo

COMgy,

COMgz,

COMgs

COMay

COMgs

COMgzs

COMy,

COMgg

COMgo

49

COMy

49

COMy

COMy,

COMys

COMyy

COMys

COMg

COMy,

COMyg

COMyg

COMso

COMg;

COMs,

COMs3

COMs,4

COMss

COMsg

COMg,;

COMsg

COMso

49

COMgo

COMg;

COMg,

COMgs

COMgq4

COMgs

COMgs

COMg;

COMgg

COMgo

COMyo

COMp

COMy,

COMys3

COMy4

49

COMys

COMys

COMy;

COMyg

v

A 4

COMye

39

24

40

25

10

COMIy

81

81

81

81

81

®
H®+_m

81

81

81

81

81

DS: Duty cycle ratio, SC: Initial COM line, LA: Initial display line

New Japan Radio Co.Lld.
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NJU6821

(13) Initial display line “5”, 1/32 duty cycle
SHIFT set value SHIFT="0" (Common forward scan) SHIFT="1" (Common backward scan)
DS, | DS, | DS, 100" (1/32 duty) 100" (1/32 duty)
SC, | SC, | SC, | *000” | “001” [ *010” [ “011” [ “100” [ “101” [ 000" [ “001” [ 010" [ “011” [ 100" [ “101"
LAg  ceeeeeer LAy “0000101” (Initial display line 5) “0000101" (Initial display line 5)

COMIy 80 80 80 80 80 80 80 80 80 80 80 80
COM, 5 25 10 24 9
COM,

COM, A |
COM; |
COM, 5
COMs 34

COMg A

CcoMm,
COMg v
COMy 34
COMy
CoMy
COMy,
COMy5
COMyy
COMy5 5
COMy6
COMy;
COMyg
COMyo 5
COMyo 34

COMy A

COMy, v
COMy3

COMy4 34
COMys
COMyg
COMyy

COMyg v
COMyg 34
COMgo 5
COM3,
COMg3,
COM33
COMg4 5
COMg3s 34
COMgg

COMsy A
COMgg
COMgg
COMyg
COMy;
COMy,
COMy3 v
COMa4 34
COMys 5
COMyg
COMyy
COMyg
COMyg 5
COMsg 34
COMs,

COMs, A
COMs3
COMs,
COMss 34

COMsg ‘

COMs;
COMyg Ad
COMsg 34
COMgo 5
COMg;
COMg,
COMg3
COMg, 5
COMegs
COMgg
COMs;
COMgg
COMegg
COMyo 34
COMy;

COMy, A
COMy \ 4
COMy, 34
COMys
COMyg
COMy;
COMys A 4
COMyg 24
COMIy 81 81 81 81 81

®
H®+_m

DS: Duty cycle ratio, SC: Initial COM line, LA: Initial display line

New Japan Radio Co. Lid,
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NJU6821

(14) Initial display line “5”, 1/17 duty cycle
SHIFT set value SHIFT="0" (Common forward scan) SHIFT="1" Common backward scan)
DS, | DS, | DS, “101"  (1/17 duty) 101" (1/17 duty)
SC, | sC1 | sC, | *000” | “001” [ *010” [ “011” [ “100” [ “101” [ “000" [ “001” [ 010" [ “011" [ “100" [ “101"
LAg  ceeeeeer LAy “0000101” (Initial display line 5) “0000101" (Initial display line 5)

COMI, 80 80 80 80 80 80 80 80 80 80 80 80
COM, 5 10 9
CoM,

COM, |
COM; |
COM,
COM, 19
COMs

COoM, &
COM; A4
COM, 19
COMy,
COMy,
COM,,
COMy5 A4
COMy, 19
COMy5 5
COMys
COMy;
COMys
COMyo 5
COMz 19
COM,,
COM,, 7
COMy;
COMy,
COMs
COMys
COM,;

COMjs A
COMyo 19
COM3, 5
COMy,
COM3;,
COMy;
COMa, 5
COMys 19
COMzs

COMy; A
COMzs
COMyo
COMao
COM,;
COMa;
COMy3 v
COMa, 19
COMys 5
COMas
COM,;
COMag
COMyo 5
COMs, 19
COMs; A
COMs,

COMss
COMs,
COMss
COMss
COMs;
COMes \ 4
COMso 19
COMgo 5
COMg;
COMg,
COMss
COMe, 5
COMs 19
COMes

COM; A
COMes
COMso
COMy, 19

COMy,
COMy, A 4 A

COMys
COMy4 19
COMys
COMys
COMy;
COMyg
COMye
COMIy 81 81 81 81 81

&

®
H®+_m

DS: Duty cycle ratio, SC: Initial COM line, LA: Initial display line

New Japan Radio Co.Lld.
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NJU6821

(15) Initial display line “5”, 1/38 duty cycle

SHIFT set value

SHIFT="0"

(Common forward scan)

SHIFT="1"

(Common backward scan)

DS,

DS, | DS,

“110”

(1/38 duty)

“110”

(1/38 duty)

sC, | sc, [ sco

“000” | “001" [ *010” | “011" [ *100" | “101"

“000” | “001" [ “010” | “011" [ *100" | “101"

LA

........ LA

“0000101”

(Initial display line 5)

“0000101”

(Initial display line 5)

COMlg

80

80

80

80

80

80

80

80

80

80

80

80

COMo

40

25

10

39

24

9

com,

A

A

COM,

+

COM;

COM,

COMs

COMg

CcoMm,

COMg

COMy

COMy

CoMy

COMy,

COMy5

COMyy

40

COMy5

40

COMy6

COMy;

COMyg

COMyo

COMyo

COMy

COM,,

COMys

COMy4

COMys

COMzs

COMy,

COMyg

COMyo

40

COMgo

40

COMgy,

COMgz,

COMgs

COMay

COMgs

40

COMgzs

COMy,

COMgg

COMgo

COMy

COMy

COMy,

COMys

COMyy

40

COMys

COMg

COMy,

COMyg

COMyg

40

COMso

40

COMg;

COMs,

COMs3

COMs,4

COMss

COMsg

COMg,;

COMsg

COMso

COMgo

COMg;

COMg,

COMgs

COMgq4

COMgs

40

COMgs

COMg;

COMgg

COMgo

COMyo

COMp

COMy,

COMys3

COMy4

COMys

COMys

COMy;

COMyg

A4

v

COMye

39

24

40

25

COMIy

81

81

81

81

81

® —
Huo‘— o1

81

81

81

81

DS: Duty cycle ratio, SC: Initial COM line, LA: Initial display line
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(16) Initial display line “5”, 1/26 duty cycle

NJU6821

SHIFT set value

SHIFT="0"

(Common forward scan)

SHIFT="1"

(Common backward scan)

DS,

DS, | DS,

‘111"

(1/26 duty)

‘111"

(1/26 duty)

sC, | sc, [ sco

“000” | “001" [ *010” | “011" [ *100" | “101"

“000” | “001" [ “010” | “011" [ *100" | “101"

LA

........ LA

“0000101”

(Initial display line 5)

“0000101”

(Initial display line 5)

COMlg

80

80

80

80

80

80

80

80

80

80

COMo

25

10

com,

COM,

v

COM;

28

COM,

m__I’.Log

COMs

COMg

CcoMm,

COMg

COMy

COMy

CoMy

COMy,

COMy5

COMyy

COMy5

COMy6

COMy;

COMyg

28

COMyo

COMyo

COMy

COM,,

COMys

28

COMy4

COMys

COMzs

COMy,

COMyg

COMyo

COMgo

COMgy,

COMgz,

COMgs

COMay

COMgs

COMgzs

COMy,

COMgg

COMgo

COMy

COMy

28

COMy,

COMys

COMyy

COMys

COMg

COMy,

COMyg

COMyg

COMso

COMg;

COMs,

COMs3

COMs,4

COMss

COMsg

COMg,;

COMsg

COMso

COMgo

COMg;

28

COMg,

COMgs

COMgq4

COMgs

COMgs

COMg;

COMgg

COMgo

COMyo

COMp

COMy,

COMys3

COMy4

COMys

COMys

28

COMy;

COMyg

\ 4

COMye

24

"

25

10

COMIy

81

81

81

81

81

81

81

81

81

81

81

DS: Duty cycle ratio, SC: Initial COM line, LA:
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NJU6821

B ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL CONDITION TERMINAL RATING UNIT
Supply Voltage (1) VDD VDD -0.3t0 +4.0 V
Supply Voltage (2) VEE VEE -0.3t0 +4.0 Vv
Supply Voltage (3) VOUT VSS=0V VOUT -0.3t0 +20.0 V
Supply Voltage (4) VREG Ta = +25°C VREG -0.3t0 +20.0 \
Supply Voltage (5) VLCD VLCD -0.3t0 +20.0 V
Supply Voltage (6) | V1, V2, V3, V4 V1, V2, V3, V4 -0.3to VLCD + 0.3 V

Input Voltage VI *1 -0.3to VDD + 0.3 \Y

Storage Temperature Tstg -45 to +125 °C

Notel) DO to D15, CS, RS, M/S, RD, WR, OSC1, CL, FLM, FR, CLK, RES, TEST terminals.

B RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL TERMINAL MIN TYP MAX UNIT | NOTE
VDD1 VDD 1.7 3.3 V *1
Supply Voltage VDD2 2.4 3.3 V *2
VEE VEE 2.4 3.3 V *3
VLCD VLCD 5 18.0 Vv *4
Operating Voltage VOUT VOUT 18.0 v
VREG VREG VOUT x 0.9 \
VREF VREF 2.1 3.3 \ *5
Operatin o
Tengperatugre Topr -30 85 C

Notel) Applies to the condition when the reference voltage generator is not used.

Note2) Applies to the condition when the reference voltage generator is used.

Note3) Applies to the condition when the voltage booster is used.

Note4) The following relationship among the supply voltages must be maintained.
VSS<V4<V3<V2<V1<VLCD<VOUT

Note5) The relationship: VREF<VEE must be maintained.

New Japan Radio Co. Lid,
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NJU6821

B DC CHARACTERISTICS 1
Vss = 0V, Vpp = +1.7 to +3.3V, Ta = -30 to +85°C

PARAMETER Svve CONDITION MIN TYP MAX | UNIT | NOTE
High level input voltage ViH 0.8 Vbp Vbp V *1
Low level input voltage A 0 0.22Vpp| V *1
High level output voltage | Vou: [lon =-0.4mA Vpp - 0.4 V *2
Low level output voltage | Vou: |loL = 0.4mA 0.4 \ *2
High level output voltage | Vouz [lon =-0.1mA Vop - 0.4 V *3
Low level output voltage Vorz |loL = 0.1mA 0.4 \ *3
Input leakage current Ilu |Vi=Vssor Vpp -10 10 LA *4
Output leakage current llo |Vi=VssorVpp -10 10 PA *5
Driver ON-resistance R |AVon| = 0.5V Vico = 10V L 2 kQ *6
ON1 ON . Vicp = 6V 2 4
Stand-by current Ists CS=VDD, Ta=25°C |Vop =3V 15 HA *7
fosc1 305 372 439 *8
FFL =“0”
fosca (Standard) 68 84 99.2 *9
Internal oscillation foscs |Vpp =3V 9.8 12 14.2 KHz 10
Frequency fosca |Ta =25°C o 625.3 762.6 899.9 *8
foscs FPL="1 141.2 1722 | 2032 *9
(Hi-speed)
fosce 20.1 24.6 29.1 *10
fri  |Rf=10kQ 750
fr, | Rf=20kQ 415
External oscillation frs  |Rf=51kQ 185
kHz *16
Frequency fra | Rf=110kQ 91
frs  |Rf=390kQ 27.2
fre | Rf=820kQ 12.8
Voltage converter N-time booster (N=2 to 7) N
output voltage Vour | RL = 500kQ (VOUT - VSS) NxVeex0.95 v H
Supply current (1) Ippr | VoD = 2.5V FFL = “0” 580 870
7-time booster
Supply current (2) looz | (Whole ON pattern) FFL =*1" 870 1300
Supply current (3) Iops VDP =235V FFL ="0" 670 1010
7-time booster
Supply current (4) loos | (Checker pattern) FFL="1" 1060 1590
Supply current (5) lops | VoD =3V FFL="0" 490 740
6-time booster
Supply current (6) lobs | (Whole ON pattern) FFL ="1" 760 1140
Supply current (7) loo7 | Vop =3V FFL = “0” 580 870
6-time booster
Supply current (8) Iopg (Checker pattern) FFL = “1” 930 1400
— HA *12
Supply current (9) lope | VoD =3V FFL = “0” 330 500
5-time booster
Supply current (10) loowo | (Whole ON pattern) FFL="1" 520 780
Supply current (11) loou | VoD =3V FFL="0" 390 590
5-time booster
Supply current (12) looi2 | (Checker pattern) FFL =*1" 650 980
Supply current (13) lop1z | VoD =3V FFL=*0" 220 330
4-time booster
Supply current (14) lbpi4 | (Whole ON pattern) FFL =*1" 360 540
Supply current (15) lopzs | Vop =3V FFL = “0” 260 390
4-time booster
Supply current (16) loois | (Checker pattern) FFL="1" 450 680
. 0.9V 0.9V
VBA Operating Voltage | Vea |Vee=2.4t0 3.3V ( xo.ggE) 09vee [C2VE v | w13
Vee = 2.4 to 3.3V
VREG Operating Voltage | Vres |Vrer = 0.9 X VEE (Vngg);N) (Vrer % N) N()V <1 33 \ *14
N-time booster (N=2 to 7) ’ '
New Japan Radio Co.Lld.
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PARAMETER SZ)'X'B CONDITION MIN TYP MAX | UNIT | NOTE
vz ~100 0 7100
Vs ~100 0 +100
Output voltage V12 -30 0 +30 mv *15
Vpaa -30 0 +30
Vooa 30 0 +30
New Japan Radio Co. Lid,




NJU6821

B CLOCK and FRAME FREQUENCY

PARAMETER |SYNBOL Display mode Display duty cycle ratio (1/D) NOTE
1/82, 1/77, 1/66 1/47, 1/38, 1/32, 1/126 1/17
Gradation mode fOSC / (62xD) fOSC / (62xDx2) fOSC / (62xDx4)
Internal clock fOSC [Simplified gradation mode |fOSC / (14xD) fOSC / (14xDx2) fOSC / (14xDx4)
B&W mode fOSC / (2xD) fOSC / (2xDx2) fOSC / (2xDx4) FLM
Gradation mode fCK / (62xD) fCK / (62xDx2) fCK / (62xDx4)
External clock fCK  |Simplified gradation mode [fCK / (14xD) fCK / (14xDx2) fCK / (14xDx4)
B&W mode fCK / (2xD) fCK / (2xDx2) fCK / (2xDx4)

APPLIED TERMINALS and CONDITIONS

Note 1) DO0-D15, CS, RS, M/S, RD, WR, P/S, SEL68, CLK, CL, FLM, FR, RES
Note 2) DO0-D15

Note 3) CL, FLM, FR, CLK

Note 4) CS, RS, M/S, SEL68, RD, WR, P/S, RES, OSC1

Note 5) DO0-D15, CL, FLM, FR, CLK in the high impedance

Note 6) SEGAO0-SEGA127, SEGBO-SEGB127, SEGC0-SEGC127, COM0-COM79, COMIO, COMI1
Defines the resistance between each of the SEG and COM terminals and each of the power supply terminals
(VLCD, V1, V2, V3 and V4) in the 0.5V deference and 1/9 LCD bias ratio.

Note 7) VDD
The oscillator is halted, CS="1" (disabled), No-load onto the segment and common drivers

Note 8) OSC
Defines the internal oscillation frequency at (Rf2, Rf1, Rf0)=(0,0,0) in the variable gradation mode.

Note 9) OSC
Defines the internal oscillation frequency at (Rf2, Rf1, Rf0)=(0,0,0) in the fixed gradation mode.

Note 10) OSC
Defines the internal oscillation frequency at (Rf2, Rf1, Rf0)=(1,0,0) (12kHz),
Defines the internal oscillation frequency at (Rf2, Rf1, Rf0)=(0,1,1) (24kHz), in the black and white mode.

Note 11) VOUT

Applies to the condition when the internal voltage booster (N=2-7), internal oscillator and internal power circuits are
used.

VEE=2.4V to 3.3V, EVR=(1,1,1,1,1,1,1)

1/5to 1/10 LCD bias, 1/82 duty cycle, No-load on segment and common drivers

RL=500Kohm between VOUT and VSS, CA1=CA2=1.0uF, CA3=0.1uF, DCON="1", AMPON="1"

Note 12) VDD

Applies to the condition when using the internal oscillator and internal power circuits without any access from MPU.
EVR=(1,1,1,1,1,1,1), All pixels turned-on or checkerboard display in gradation mode.

1/82 duty cycle, No-load onto the segment and common drivers

VDD=VEE, VREF=0.9VEE, CA1=CA2=1.0uF, CA3=0.1uF, DCON="1", AMPON="1", NLIN="0", 1/82 Duty, Ta=25°C

New Japan Radio Co.Lld.
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Note 13) VREG
Applies to the condition that VBA=VREF and voltage booster N= 1.
DCON="0", VOUT=13.5V

Note 14) VREG
VEE=2.4V to 3.3V, VREF=0.9VEE, YVOUT=18.0V, 1/5 to 1/10 LCD bias ratio, 1/82 duty cycle, EVR=(1,1,1,1,1,1,1)
Checkerboard display, No-load onto the segment and common drivers, voltage booster N=2 to 7

Note 15) VLCD, V1, V2, V3, V4

VEE = 3.0V, VREF = 0.9 VEE, VOUT =15.0V, bias=1/5~1/10, EVR= “1111111".
Display OFF, No-load onto the segment and common drivers, voltage booster N=5
CA2=1.0pF, CA3=0.1pF, DCON="0", AMPON="1"

) zLCD

] (2) ' Vb2 1 (1) = (2)

V2 Vbza 1 (3) = (4)
= zg Vbas 1 (2) = (4)
4 4
(4) Ves
Note 16) VDD=3V, Ta=25°C
New Japan Radio Co. Lid,

-08 -



NJU6821

B AC CHARACTERISTERISTICS

® \Write operation (80-type MPU)

tAsg l:AHS
cs
RS
WR i} t I |
- WRLWE — < twrHwWS -l \
X ja X
{pss tRHg
Do ODys N
A
teves
- -
(Vpp=2.5 to 3.3V, Ta=-30 to +85°C)
PRMETER SYMBOL | CONDITION MIN. MAX. UNIT TERMINAL
Address hold time tans 0 ns CS
Address setup time tass 0 ns RS
System cycle time toyes 90 ns
Enable "L" level pulse width twrLws 35 ns WR
Enable "H" level pulse width twrHwWs 35 ns
Data setup time tbss 30 ns D. to D
Data hold time tous 5 ns 0 15
(Vpp=2.2 to 2.5V, Ta=-30 to +85°C)
PRMETER SYMBOL | CONDITION MIN. MAX. UNIT TERMINAL
Address hold time taHs 0 ns CS
Address setup time tass 0 ns RS
System cycle time teyes 160 ns
Enable "L" level pulse width twrLws 70 ns WR
Enable "H" level pulse width twrHws 70 ns
Data setup time tbss 40 ns D. to D
Data hold time tous 5 ns 0 15
(Vpp=1.7 to 2.2V, Ta=-30 to +85°C)
PRMETER SYMBOL | CONDITION MIN. MAX. UNIT TERMINAL
Address hold time tans 0 ns CS
Address setup time tass 0 ns RS
System cycle time teves 180 ns
Enable "L” level pulse width twrLws 80 ns WR
Enable "H” level pulse width twrHws 80 ns
Data setup time tbss 70 ns D to D
Data hold time tons 10 ns 0 15

Note) Each timing is specified based on 20% and 80% of Vpp.
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® Read operation (80-type MPU)

tASB tAH8
~——
X X
RS = -
RD t ‘ a AVE
RD _\ - WRLRS =7/ twrHRS L
tEDHg |
Do OD;5
troDs
< teves -
(Vpp=2.5 to 3.3V, Ta=-30 to +85°C)
PRMETER SYMBOL | CONDITION MIN. MAX. UNIT TERMINAL
Address hold time tans 0 ns CS
Address setup time tass 0 ns RS
System cycle time toyes 180 ns
Enable "L” level pulse width twRLRS 80 ns RD
Enable "H” level pulse width twRrHRS 80 ns
Read Data setup time tbss CL=15pF 60 ns D to D
Read Data hold time tons 0 ns 0 15
(Vpp=2.2 to 2.5V, Ta=-30 to +85°C)
PRMETER SYMBOL | CONDITION MIN. MAX. UNIT TERMINAL
Address hold time taHs 0 ns CS
Address setup time tass 0 ns RS
System cycle time teyes 180 ns
Enable "L" level pulse width twWRLRS 80 ns RD
Enable "H" level pulse width twRrHRS 80 ns
Read Data setup time tbss CL=15pF 60 ns D. to D
Read Data hold time tons 0 ns 0 15
(Vpp=1.7 to 2.2V, Ta=-30 to +85°C)
PRMETER SYMBOL | CONDITION MIN. MAX. UNIT TERMINAL
Address hold time taHs 0 ns CS
Address setup time tass 0 ns RS
System cycle time teyes 250 ns
Enable "L" level pulse width twRrLRS 120 ns RD
Enable "H" level pulse width tWRHRs 120 ns
Read Data setup time troDs CL=15pF 110 ns D. to D
Read Data hold time trons 0 ns 0 15

Note) Each timing is specified based on 20% and 80% of VDD.
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® \Write operation (68-type MPU)
tASG tAHG

CS

X X
RS

RIW —\

(WR) /

Ir teLwe —
£ /< tenwe - /
_ 7 N—
(RD)
tDSG tRHel
Do ODys \
X
< teves -
(Vpp=2.5 to 3.3V, Ta=-30 to +85°C)
PRMETER SYMBOL | CONDITION MIN. MAX. UNIT TERMINAL
Address hold time taHs 0 ns CS
Address setup time tass 0 ns RS
System cycle time teyes 90 ns
Enable "L" level pulse width teLwe 35 ns E
Enable "H" level pulse width tenws 35 ns
Data setup time tbss 40 ns D to D
Data hold time toms 5 ns 0 1%

(Vpp=2.4 to 2.7V, Ta=-30 to +85°C)

PRMETER SYMBOL | CONDITION MIN. MAX. UNIT TERMINAL
Address hold time taHs 0 ns CS
Address setup time tass 0 ns RS
System cycle time teves 160 ns
Enable "L” level pulse width teLwe 70 ns E
Enable "H” level pulse width tenws 70 ns
Data setup time tbse 50 ns Do to D
Data hold time tons 5 ns 0 15

(Vpp=1.7 to 2.4V, Ta=-30 to +85°C)

PRMETER SYMBOL | CONDITION MIN. MAX. UNIT TERMINAL
Address hold time taHs 0 ns CS
Address setup time tass 0 ns RS
System cycle time teyes 180 ns
Enable "L" level pulse width teLws 80 ns E
Enable "H" level pulse width tenws 80 ns
Data setup time tbss 70 ns D. to D
Data hold time tons 10 ns 0 15

Note) Each timing is specified based on 20% and 80% of VDD.
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® Read operation (68-type MPU)

tASﬁ tAHG
[——
Cs 1 AL
RS ><'T 7‘><
L N
RIW
(WR)
i N\ teLRe -
E - tEHRS -
- v - v
(RD)
tBDHg
Do ODy5 \
< troDSE > 7
- teves _
(Vpp=2.5 to 3.3V, Ta=-30 to +85°C)
PRMETER SYMBOL CONDITION MIN. MAX. UNIT TERMINAL
Address hold time taHs 0 ns CS
Address setup time tass 0 ns RS
System cycle time teves 180 ns E
Enable "L" level pulse width teLRrs 80 ns
Enable "H” level pulse width teHRs 80 ns
Read Data setup time troDS CL=15pF 70 ns D to D
Read Data hold time troHE 0 ns 0 15
(Vpp=2.2 to 2.5V, Ta=-30 to +85°C)
PRMETER SYMBOL CONDITION MIN. MAX. UNIT TERMINAL
Address hold time tans 0 ns CS
Address setup time tase 0 ns RS
System cycle time teves 180 ns E
Enable "L” level pulse width teLRs 80 ns
Enable "H" level pulse width tenRs 80 ns
Read Data setup time troDS CL=15pF 70 ns Do to D
Read Data hold time troMe 0 ns 0 15
(Vpp=1.7 to 2.2V, Ta=-30 to +85°C)
PRMETER SYMBOL CONDITION MIN. MAX. UNIT TERMINAL
Address hold time tams ns Cs
Address setup time tass ns RS
System cycle time teves 250 ns E
Enable "L" level pulse width teLrs 120 ns
Enable "H” level pulse width teHRs 120 ns
Read Data setup time troDS CL=15pF 110 ns
Read Data hold time troHS 0 ns DO 0D15

Note) Each timing is specified based on 20% and 80% of VDD.
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® Serial interface

t
- \ t CSH
CS csS LN N <_tl/
RS oo
tass .
' tans
tSHW tSLW
SCL o000
A 7 -~
{
— CYCS . tDSS tDHs
g
SDA >< >< o000
(Vpp=2.5 to 3.3V, Ta=-30 to +85°C)
PARAMETER SYMBOL [CONDITION MIN. MAX. UNIT TERMINAL
Serial clock cycle teves 50 ns
SCL "H” level pulse width tshw 20 ns SCL
SCL "L" level pulse width tsiw 20 ns
Address setup time tass 20 ns RS
Address hold time tAHS 20 ns
Data setup time toss 20 ns SDA
Data hold time {bHs 20 ns
CS - SCL time tcss 20 ns
. CS
CS hold time tesh 20 ns
(Vpp=2.2 to 2.5V, Ta=-30 to +85°C)
PARAMETER SYMBOL [CONDITION MIN. MAX. UNIT TERMINAL
Serial clock cycle teves 50 ns
SCL "H” level pulse width tshw 20 ns SCL
SCL "L” level pulse width tsiw 20 ns
Address setup time tass 20 ns RS
Address hold time taHS 20 ns
Data setup time toss 20 ns SDA
Data hold time {bHs 20 ns
CS - SCL time tcss 20 ns
. CSs
CS hold time tesh 20 ns
(Vpp=1.7 to 2.2V, Ta=-30 to +85°C)
PARAMETER SYMBOL [CONDITION MIN. MAX. UNIT | TERMINAL
Serial clock cycle teves 80 ns
SCL "H” level pulse width tshw 35 ns SCL
SCL "L" level pulse width tsiw 35 ns
Address setup time tass 35 ns RS
Address hold time taHs 35 ns
Data setup time toss 35 ns SDA
Data hold time tbHs 35 ns
CS - SCL time tess 35 ns
. Cs
CS hold time tesn 35 ns

Note) Each timing is specified based on 20% and 80% of VDD.
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® Display control timing

teLkrw
teLkiw ~ >
CLK
teLw
-« lCLHW >
CL K
tl')l:l M
l:FRI M
o
FLM - trRHW -
ter
-
FR
<FFL=1>

Input timing(Slave mode) (Vpp=1.7 to 3.3V, Ta=-30 to +85°C)

PARAMETER SYMBOL [CONDITION MIN. MAX. UNIT TERMINAL
CLK "H" level pulse width toLknw 530 ns CLK
CLK "L" level pulse width toLkuw 530 ns
CL "H” level pulse width teLhw 32.9 us cL
CL "L" level pulse width fouw 32.9 us
CL delay time toct 0 250 ns CL
FLM delay time torLm -1.0 1.0 Us FLM
FR delay time ter -1.0 1.0 Us FR
Output timing(Master mode) (Vpp=2.4 to 3.3V, Ta=-30 to +85°C)

PARAMETER SYMBOL | CONDITION MIN. MAX. UNIT TERMINAL
CLK "H” level pulse width teLknw 540 ns CLK
CLK "L" level pulse width teikw 540 ns
CL "H” level pulse width teLhw 335 s cL
CL "L" level pulse width teLw 335 us
FLM "H” level pulse width terHW 67 Us ELM
FLM "L" level pulse width trrLW 5427 us
CL delay time tocL CL=15pF 0 200 ns CL
FLM delay time torLm CL=15pF 0 500 ns FLM
FR delay time ter CL=15pF 0 500 ns FR
Output timing (Master mode) (Vpp=1.7 to 2.4V, Ta=-30 to +85°C)

PARAMETER SYMBOL [CONDITION MIN. MAX. UNIT TERMINAL
CLK "H" level pulse width toLkhw 540 ns CLK
CLK "L" level pulse width fokw 540 ns
CL "H” level pulse width teLhw 335 us cL
CL "L" level pulse width touw 335 us
FLM "H” level pulse width terHW 67 Hs FLM
FLM "L” level pulse width terLW 5427 us
CL delay time toctL CL=15pF 0 200 ns CL
FLM delay time torLMm CL=15pF 0 1000 ns FLM
FR delay time ter CL=15pF 0 1000 ns FR
Note) Each timing is specified based on 20% and 80% of VDD.

1/82 Duty
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<FFL=0>
Input timing(Slave mode) (Vpp=1.7 to 3.3V, Ta=-30 to +85°C)
PARAMETER SYMBOL | CONDITION MIN. MAX. UNIT TERMINAL
CLK "H” level pulse width toLknw 1100 ns CLK
CLK "L" level pulse width teLkiw 1100 ns
CL "H” level pulse width toLhw 80 Hs cL
CL "L" level pulse width teLw 80 us
CL delay time tocL 0 250 ns CL
FLM delay time torLMm -1.0 1.0 us FLM
FR delay time ter -1.0 1.0 us FR
Output timing(Master mode) (Vpp=2.4 to 3.3V, Ta=-30 to +85°C)
PARAMETER SYMBOL [CONDITION MIN. MAX. UNIT TERMINAL
CLK "H” level pulse vv_idth toLkhw 1120 ns CLK
CLK "L" level pulse width fokw 1120 ns
CL "H” level pulse width teLhw 81 Us cL
CL "L" level pulse width touw 81 us
FLM "H” level pulse vv_idth trrHW 138 Us ELM
FLM "L” level pulse width terLW 11250 us
CL delay time toct CL=15pF 0 200 ns CL
FLM delay time torLMm CL=15pF 0 500 ns FLM
FR delay time ter CL=15pF 0 500 ns FR
Output timing (Master mode) (Vpp=1.7 to 2.4V, Ta=-30 to +85°C)
PARAMETER SYMBOL | CONDITION MIN. MAX. UNIT TERMINAL
CLK "H” level pulse Width teLknw 1120 ns CLK
CLK "L" level pulse width teukw 1120 ns
CL "H" level pulse width teLhw 81 s cL
CL "L" level pulse width teLw 81 us
FLM "H” level pulse vvjdth terHW 138 Hs FLM
FLM "L" level pulse width terLw 11250 us
CL delay time tocL CL=15pF 0 200 ns CL
FLM delay time toELM CL=15pF 0 1000 ns FLM
FR delay time ter CL=15pF 0 1000 ns FR
Note) Each timing is specified based on 20% and 80% of VDD.
1/82 Duty
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® Input clock timing

texkiw
|- o
0SsC, texkhw

(Vpp=1.7 to 3.3V, Ta=-30 to +85°C)

PARAMETER SYMBOL | CONDITION MIN. MAX. UNIT TERMINAL
OSC, “H" level pulse width (1) tekhnwi 0.525 1.64 us 0SsC,
OSC; “L” level pulse width (1) fokiwa 0.525 1.64 us i
OSC, “H" level pulse width (2) tekhnw2 2.45 7.35 us 0sC,
OSC; “L” level pulse width (2) tokiw? 2.45 7.35 us %
OSC, “H" level pulse width (3) tekhnwa 17.2 51.0 us 0SsC,
OSC; “L” level pulse width (3) tekiws 17.2 51.0 Us B

Note) Each timing is specified based on 20% and 80% of VDD.
Note *1) Applied in the variable gradation mode

Note *2) Applied in the fixed gradation mode

Note *3) Applied in the B&W mode
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® Reset input timing

- trw
RES - -
R
||
Internal circuit
status During reset End of reset
(Vpp=2.4 to 3.3V, Ta=-30 to +85°C)
PARAMETER SYMBOL | CONDITION MIN. MAX. UNIT Terminal
Reset time tr 1.0 us
RES “L” level pulse width trw 10.0 Us RES
(Vpp=1.7 to 2.4V, Ta=-30 to +85°C)
PARAMETER SYMBOL |CONDITION MIN. MAX. UNIT Terminal
Reset time tr 15 Us
RES “L” level pulse width trw 10.0 us RES

Note) Each timing is specified based on 20% and 80% of VDD.

New Japan Radio Co.Lld.
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B APPLICATION CIRCUIT EXAMPLES

® MPU Connections

80-type MPU interface

1.7V to 3.3V
|
Vv V
CcC Ao > RS DD
A; to A7H D
7 ecoder [ pf~g
(80-type CPU) IORQ—
Do to D/|«¢ /8 p D, to D
RD » RD
WR »WR
RES »RES
GND SS
Reset input +
777
68-type MPU interface
1.7V to 3.3V
|
V V
cc Ao » RS DD
A1 10 Ais7 =P Decoder |l g
(68-typeCPU) VMA P
Dy to D;{«¢ /8 » D, to D,
E » RD(E)
R/W P WR(R/W)
RES » RES
GND Vss
| Reset input
Serial interface
771 7V t0 3.3V
|
V V
CcC Ao » RS DD
A 10 A7/ Decoder
PORT; P SDA
PORT »SCL
RES » RES
GND Vss
Reset input +
777
New Japan Radio Co. Lid,
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® Master LSl and Slave LSI Connections
a) Input interface

(Parallel interface)

(Master) (Slave)
. & . &
@] @]
fﬁmm@d@ﬂfo‘é ﬂmw@d@ﬂfo“o
x OxXr=nao3rx0o xOoOexr=unao==3xan
VDD l l
RES L
CS;
CS,
RS L
WR(R/W) '
RD(E) ®
D, to D, ® &/
SEL6S8 L
(4-line serial interface)
(Master) (Slave)
o & © )
2 - n 3 _ n
7)) o ) @]
Con2dvendos® Donln0oxndoess
rOoOor=unoao2=c0onnonl roer==unao3o0conononld
RES L 4
CS;
CS,
RS L 4
SDA L 4
SCL ¢

(4-line serial interface, EXCS unification)

(Master) (Slave)
2 - n 3 _ n
7)) o ) @]
mwm@dQ“DESEEQ mmw@dQKDEGEEQ
roor==0oao=c0onnonld ror==unao3=o0co0onnonld
R EA A A a2 Nua
RES—@ 7T T
CS L4
RS L 4
SDA °
SCL ¢

New Japan Radio Co.Lld.
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(3-line serial interface)

(Master) (Slave)
© & © )
2 _ n 3 | N
) O ) @]
Cnnl2noverodof=sl Bonlmdocadols®
xroOor==ouoao3=connonl x OxSna32connon oniw
’ A ] 33 [ [
DD
RES L 4
CS,—
CS,
SDA L 4
SCL ¢
(3-line serial interface, EXCS unification)
(Master) (Slave)
o & © &
2 - n b _| n
) O ") @]
don2dvendos® Con2dvenScs%
roOoor==onoao=2connonl x OxSwnaoa32aconnon niw
o A S T ] S [ [
RES L 4
CS L 4
SDA ®
SCL ¢
New Japan Radio Co. Lid,
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b) LCD driving generation circuit

VDD VDD
VDD
; L V,
Ve Ver
[] Vea Vea
VREF V
B Cir
AT l
Cs- Co-
—1C ot
AT 2
CZ' CZ'
P | 3
ga' Cs-
4t C,+
P | 4
Cy- C-
CA L] Cst Cs+
1 = —
T 25- % Cs- %
Cs* < Cort &
CA, — =3 6 =
CB' CG'
—(Vour
(\3/': I Vour
VREG VREG
l_ VLCD VLCD VLCD
2 Vi Vi
l_ V2 V2 V2
A Vs Vs
v, V, V,
CLK CLK
cL cL
FLM FLM
FR FR

The following paragraphs describes the caution of Master/Slave operation.

1) Display timing is controlled by Master chip. The CL, FLM, FR, CLK signals are stopped when Master chip
is display OFF. When “Display OFF” executions, Slave chip must execute “Display OFF” before Master.

2) When “HALT” command is executed in Master chip, the voltage booster circuit and voltage regulator
circuit is turned off. LCD driver outputs Vss level voltage then display goes to turn off. And V ¢p for Slave
chip goes to stop supply. When “HALT” command is executed in Master chip, Display off must be executed
before. Because V ¢p for Slave chip is stopped.

3) The EVR control is valid in only Master chip (on this circuit diagram).

4) Vour terminal should connect to V ¢p to prevent condition of floating.

5) OSC; terminal and OSC, in Slave chip should be open.

New Japan Radio Co.Lld.
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- Typical characteristic

PARAMETER SYMBOL MIN TYP MAX | UNIT
Basic delay time of gste Ta=+25°C, Vss=0V, Vpp=3.0V 10 ns
- Input output terminal type
(a) Input circuitl
Terminals: CS, RS, R RD, WR, SEL68, M/S
P/S, RES

D % Il: [: Input signal

Vss(0V)

(b-1) Input/Output circuit 1

Terminals:

110 %

E% ;/ss(OV)

Il: I: Input signal

—— Output signal

(b-2) Input/Output circuit 2

-112 -
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FLM, CL, FR, CLK

—— Output control signal

% Terminals: Do~D5
o —] >
% Input signal
s
ss(0V)
ss(0V)
Input control signal
VDD
—— Output control signal
—— Output signal
ss(0V)
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(c) Display output circuit

Viep Viep Vico V1/V,
Output control ,ﬁ T /l\—‘ :
signal 1 _{ |—l . }_ Output control signal 2
@ Output control |/_‘r Output control sianal 4
° utput control signa
signal 3 _{ f }_ P 9
ss(0V) VilV, Vss(0V) WV Vss(0V)

Terminals: SEGAto SEGA;,;
SEGB, to SEGB;5;
SEGC, to SEGCy»7
COM; to COMyg
COMly, to COMI,
SEGSA,, to SEGSA;
SEGSB,, to SEGSB;
SEGSC,, to SEGSC;

[CAUTION]

The specifications on this databook are only
given for information , without any guarantee
as regards either mistakes or omissions. The
application circuits in this databook are
described only to show representative usages
of the product and not intended for the
guarantee or permission of any right including
the industrial rights.
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