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HD66771

228-channel Gate Driver for TFT Color LCD Displays

Rev.1.1
20 March, 2002

Description

The HD66771, 228-channel gate driver LSI for TFT color LCD dot matrix graphic displays. It
implements the liquid crystal display with 228 of the internal TFT gate driver circuit. It is the most
suitable LSI driver for driving TFT color LCD displays to  a of 132 RGB by 176 dots for cellular, in
combination of the HD66770 and IC chip of the power supply, HD667P00. Also, it can drive with the
maximum of 228 lines of the gate wires.

Features

• Number of the TFT gate wire drivers : 228 outputs

• Mode set up method : Serial transfer from the segment driver, HD66770

• Power supply voltage :

(Logic power supply) : Vcc – GND = 1.8 to 3.3V

(Power supply for gate wire driver circuit) : VGH – VGL = 18 to 33 V (GND reference: +/-9 to +/-16.5V)

(Power supply for Gate wiring) : VGH – GND = -5 to -16.5 V

• Power supply circuit : Each of the power supply voltage is provided by IC chip of the power
supply, HD667P00.

Product

Name of the Model Contour

HCD66771BP Bump chip with Au
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Pin Functions

Signal Pin Input/
output

Connection Functions

Vcc1
Vcc2

2 ----- Power
Supply

Vcc to GND: Power supply for the logic circuit,  Supply the same voltage to

HD66770 and HD667P00.

GND1
GND2

2 ----- Power
Supply

VGH1
VGH2

2 ----- HD667P00 (+) side power supply with the power supply for the gate wiring driver.  When

the TFT gate on level, it is the power supply on (+) side.

VGL1
VGL2

2 ----- HD667P00 (-) side power supply with the power supply for the gate wiring driver.

Vgoff1
Vgoff2

2 ----- HD667P00 Power supply of the gate wiring driver, TFT gate off level

RESET1*

RESET2*

2 Input External
reset circuits

They are the reset pins.  LSI is initialized by low level input.  Ensure to

implement power-on reset after the power supply is on.  RESET1* and

RESET2* are connected inside  LSI. Put data into either RESET1* or

RESET2*, and leave the unused pin open.

CL11
CL12

2 Input CL1 of
HD66770

They are the clock input pins.  Gate line output is changed by falling edge.

FLM1
FLM2

2 Input FLM of
HD66770

Examine the frame synchronization with the segment driver

GCL1
GCL2

2 Input GCL of
HD66770

Operate the clock as transferring the set up value of register.  Take the data by

rising edge.

GDA1
GDA2

2 Input GDA of
HD66770

Operate the data as transferring the set up value of register.

DISPTMG1

DISPTMG2

2 Input DISPTMG of
HD66770

It is a signal of the display off.  It becomes effective under the non-

synchronized condition towards FLM, CL1.  High: regular output, Low: all

output Vgoff

GCS1*
/GCS2*

2 Input GCS* of
HD66770

Selects HD66771.

Low: Selective ( can be transferred)

High: Not selective (can not be transferred)

G1 to
G228

228 Output LC output They are the gate line output signals.  Gate line selecting level: output VGH

and the gate line non-selecting level, Vgoff.

TEST1 1 Output LC output or
disconnect

Output the Vgoff or GND.  When it is not used, leave it disconnected.

TEST2 1 Output LC output or
disconnect

Output the Vgoff or GND.  When it is not used, leave it disconnected.

Note: Signal name 1 or 2 is the shot circuit. Connect to one of them and use it.
Note: Number of the pins does not match to numbers of PAD.
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HCD66771 PAD Coordinate

・Chip size : 17.8mm x 1.24mm

・Chip thickness : 550 um (typ.)

・PAD coordinate : PAD center

・Coordinate origina : Chip center

・Au bump size : 

(1) 40.5um x 78um

  FLM(3,186),CL1(4,185),
  DISPTMG(5,184),RESET*(6,183),

  GDA(7,182),GCS*(8,181),GCL(9,180)

(2)38um x 78um

  DUMMY3(10)-DUMMY172(179)

(3)38um x 90um

  DUMMY175(201)-DUMMY212(468),

  TEST1(461),TEST2(208),
  G1(460)-G228(209)

(4)78um x 39um

  Vcc(189,190,479,480),
  GND(191,192,477,478),

  VGL(193,194,475,476),

  VGH(199,200,469,470)

(5)78um x 78um

  DUMMY1(1),DUMMY2(2),
  DUMMY173(187),DUMMY174(188),

  Vgoff(195,196,197,198,471,472,473,474)

- Au bump pitch : Refer to PAD coordinate
- Au bump height : 15um (typ.)

- Target for the chip alignment (TG1,TG2)

　The pattern is AL without Au bump.
Refer the following for sizes and the origine is 

center as shown below.

The open-check has not been implemented on 

production process although the DUMMY PAD 

is the open PAD on designing process.  

Therefore, do not connect the DUMMY PAD 

and the power supply or the DUMMY PAD and 

another DUMMY PAD on the chip assembling 

process.  

Note: 
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HCD66771BP PAD Coordinate
See the following PAD coordinate.  Serial numbers and the horizontal PAD number aside of the PAD arrangement diagram are

associated with each other.  Also, the PAD coordinate indicates the chip center as origin indicated on the PAD arrangement as the

No. Signal X (um) Y (um) No. Signal X (um) Y (um) No. Signal X (um) Y (um)

1 DUMMY1 -8710.5 -461 61 DUMMY54 -2110.5 -461 121 DUMMY114 1669.5 -461

2 DUMMY2 -8614.5 -461 62 DUMMY55 -2047.5 -461 122 DUMMY115 1732.5 -461
3 FLM1 -8518 -461 63 DUMMY56 -1984.5 -461 123 DUMMY116 1795.5 -461

4 CL11 -8444.5 -461 64 DUMMY57 -1921.5 -461 124 DUMMY117 1858.5 -461

5 DISPTMG1 -8371 -461 65 DUMMY58 -1858.5 -461 125 DUMMY118 1921.5 -461
6 RESET1* -8297.5 -461 66 DUMMY59 -1795.5 -461 126 DUMMY119 1984.5 -461

7 GDA1 -8224 -461 67 DUMMY60 -1732.5 -461 127 DUMMY120 2047.5 -461

8 GCS1* -8150.5 -461 68 DUMMY61 -1669.5 -461 128 DUMMY121 2110.5 -461
9 GCL1 -8077 -461 69 DUMMY62 -1606.5 -461 129 DUMMY122 2173.5 -461

10 DUMMY3 -7969.5 -461 70 DUMMY63 -1543.5 -461 130 DUMMY123 2236.5 -461

11 DUMMY4 -7906.5 -461 71 DUMMY64 -1480.5 -461 131 DUMMY124 2299.5 -461

12 DUMMY5 -7843.5 -461 72 DUMMY65 -1417.5 -461 132 DUMMY125 2362.5 -461
13 DUMMY6 -7780.5 -461 73 DUMMY66 -1354.5 -461 133 DUMMY126 2425.5 -461

14 DUMMY7 -7717.5 -461 74 DUMMY67 -1291.5 -461 134 DUMMY127 2488.5 -461

15 DUMMY8 -7654.5 -461 75 DUMMY68 -1228.5 -461 135 DUMMY128 2551.5 -461
16 DUMMY9 -7402.5 -461 76 DUMMY69 -1165.5 -461 136 DUMMY129 2614.5 -461

17 DUMMY10 -6961.5 -461 77 DUMMY70 -1102.5 -461 137 DUMMY130 2677.5 -461

18 DUMMY11 -6709.5 -461 78 DUMMY71 -1039.5 -461 138 DUMMY131 2740.5 -461
19 DUMMY12 -6646.5 -461 79 DUMMY72 -976.5 -461 139 DUMMY132 2803.5 -461

20 DUMMY13 -6583.5 -461 80 DUMMY73 -913.5 -461 140 DUMMY133 2866.5 -461

21 DUMMY14 -6520.5 -461 81 DUMMY74 -850.5 -461 141 DUMMY134 2929.5 -461
22 DUMMY15 -6268.5 -461 82 DUMMY75 -787.5 -461 142 DUMMY135 2992.5 -461

23 DUMMY16 -5827.5 -461 83 DUMMY76 -724.5 -461 143 DUMMY136 3055.5 -461

24 DUMMY17 -5575.5 -461 84 DUMMY77 -661.5 -461 144 DUMMY137 3118.5 -461
25 DUMMY18 -5512.5 -461 85 DUMMY78 -598.5 -461 145 DUMMY138 3181.5 -461

26 DUMMY19 -5449.5 -461 86 DUMMY79 -535.5 -461 146 DUMMY139 3244.5 -461

27 DUMMY20 -5386.5 -461 87 DUMMY80 -472.5 -461 147 DUMMY140 3307.5 -461
28 DUMMY21 -5134.5 -461 88 DUMMY81 -409.5 -461 148 DUMMY141 3370.5 -461

29 DUMMY22 -4693.5 -461 89 DUMMY82 -346.5 -461 149 DUMMY142 3433.5 -461

30 DUMMY23 -4441.5 -461 90 DUMMY83 -283.5 -461 150 DUMMY143 3496.5 -461
31 DUMMY24 -4378.5 -461 91 DUMMY84 -220.5 -461 151 DUMMY144 3559.5 -461

32 DUMMY25 -4315.5 -461 92 DUMMY85 -157.5 -461 152 DUMMY145 3622.5 -461

33 DUMMY26 -4252.5 -461 93 DUMMY86 -94.5 -461 153 DUMMY146 3685.5 -461
34 DUMMY27 -4000.5 -461 94 DUMMY87 -31.5 -461 154 DUMMY147 3748.5 -461

35 DUMMY28 -3748.5 -461 95 DUMMY88 31.5 -461 155 DUMMY148 4000.5 -461

36 DUMMY29 -3685.5 -461 96 DUMMY89 94.5 -461 156 DUMMY149 4252.5 -461

37 DUMMY30 -3622.5 -461 97 DUMMY90 157.5 -461 157 DUMMY150 4315.5 -461
38 DUMMY31 -3559.5 -461 98 DUMMY91 220.5 -461 158 DUMMY151 4378.5 -461

39 DUMMY32 -3496.5 -461 99 DUMMY92 283.5 -461 159 DUMMY152 4441.5 -461

40 DUMMY33 -3433.5 -461 100 DUMMY93 346.5 -461 160 DUMMY153 4693.5 -461
41 DUMMY34 -3370.5 -461 101 DUMMY94 409.5 -461 161 DUMMY154 5134.5 -461

42 DUMMY35 -3307.5 -461 102 DUMMY95 472.5 -461 162 DUMMY155 5386.5 -461

43 DUMMY36 -3244.5 -461 103 DUMMY96 535.5 -461 163 DUMMY156 5449.5 -461
44 DUMMY37 -3181.5 -461 104 DUMMY97 598.5 -461 164 DUMMY157 5512.5 -461

45 DUMMY38 -3118.5 -461 105 DUMMY98 661.5 -461 165 DUMMY158 5575.5 -461

46 DUMMY39 -3055.5 -461 106 DUMMY99 724.5 -461 166 DUMMY159 5827.5 -461
47 DUMMY40 -2992.5 -461 107 DUMMY100 787.5 -461 167 DUMMY160 6268.5 -461

48 DUMMY41 -2929.5 -461 108 DUMMY101 850.5 -461 168 DUMMY161 6520.5 -461

49 DUMMY42 -2866.5 -461 109 DUMMY102 913.5 -461 169 DUMMY162 6583.5 -461
50 DUMMY43 -2803.5 -461 110 DUMMY103 976.5 -461 170 DUMMY163 6646.5 -461

51 DUMMY44 -2740.5 -461 111 DUMMY104 1039.5 -461 171 DUMMY164 6709.5 -461

52 DUMMY45 -2677.5 -461 112 DUMMY105 1102.5 -461 172 DUMMY165 6961.5 -461
53 DUMMY46 -2614.5 -461 113 DUMMY106 1165.5 -461 173 DUMMY166 7402.5 -461

54 DUMMY47 -2551.5 -461 114 DUMMY107 1228.5 -461 174 DUMMY167 7654.5 -461

55 DUMMY48 -2488.5 -461 115 DUMMY108 1291.5 -461 175 DUMMY168 7717.5 -461
56 DUMMY49 -2425.5 -461 116 DUMMY109 1354.5 -461 176 DUMMY169 7780.5 -461

57 DUMMY50 -2362.5 -461 117 DUMMY110 1417.5 -461 177 DUMMY170 7843.5 -461

58 DUMMY51 -2299.5 -461 118 DUMMY111 1480.5 -461 178 DUMMY171 7906.5 -461
59 DUMMY52 -2236.5 -461 119 DUMMY112 1543.5 -461 179 DUMMY172 7969.5 -461

60 DUMMY53 -2173.5 -461 120 DUMMY113 1606.5 -461 180 GCL2 8077 -461
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No. Signal X (um) Y (um) No. Signal X (um) Y (um) No. Signal X (um) Y (um)

181 GCS2* 8150.5 -461 241 G196 5890.5 481 301 G136 2110.5 481
182 GDA2 8224 -461 242 G195 5827.5 481 302 G135 2047.5 481
183 RESET2* 8297.5 -461 243 G194 5764.5 481 303 G134 1984.5 481
184 DISPTMG2 8371 -461 244 G193 5701.5 481 304 G133 1921.5 481

185 CL12 8444.5 -461 245 G192 5638.5 481 305 G132 1858.5 481
186 FLM2 8518 -461 246 G191 5575.5 481 306 G131 1795.5 481
187 DUMMY173 8614.5 -461 247 G190 5512.5 481 307 G130 1732.5 481
188 DUMMY174 8710.5 -461 248 G189 5449.5 481 308 G129 1669.5 481

189 Vcc2 8614.5 -362 249 G188 5386.5 481 309 G128 1606.5 481
190 Vcc2 8710.5 -362 250 G187 5323.5 481 310 G127 1543.5 481
191 GND2 8614.5 -290 251 G186 5260.5 481 311 G126 1480.5 481
192 GND2 8710.5 -290 252 G185 5197.5 481 312 G125 1417.5 481

193 VGL2 8614.5 -80 253 G184 5134.5 481 313 G124 1354.5 481
194 VGL2 8710.5 -80 254 G183 5071.5 481 314 G123 1291.5 481
195 Vgoff2 8614.5 31 255 G182 5008.5 481 315 G122 1228.5 481
196 Vgoff2 8710.5 31 256 G181 4945.5 481 316 G121 1165.5 481

197 Vgoff2 8614.5 127 257 G180 4882.5 481 317 G120 1102.5 481
198 Vgoff2 8710.5 127 258 G179 4819.5 481 318 G119 1039.5 481
199 VGH2 8614.5 505.5 259 G178 4756.5 481 319 G118 976.5 481
200 VGH2 8710.5 505.5 260 G177 4693.5 481 320 G117 913.5 481

201 DUMMY175 8410.5 481 261 G176 4630.5 481 321 G116 850.5 481
202 DUMMY176 8347.5 481 262 G175 4567.5 481 322 G115 787.5 481
203 DUMMY177 8284.5 481 263 G174 4504.5 481 323 DUMMY182 724.5 481
204 DUMMY178 8221.5 481 264 G173 4441.5 481 324 DUMMY183 661.5 481

205 DUMMY179 8158.5 481 265 G172 4378.5 481 325 DUMMY184 598.5 481
206 DUMMY180 8095.5 481 266 G171 4315.5 481 326 DUMMY185 535.5 481
207 DUMMY181 8032.5 481 267 G170 4252.5 481 327 DUMMY186 472.5 481
208 TEST2 7969.5 481 268 G169 4189.5 481 328 DUMMY187 409.5 481

209 G228 7906.5 481 269 G168 4126.5 481 329 DUMMY188 346.5 481
210 G227 7843.5 481 270 G167 4063.5 481 330 DUMMY189 283.5 481
211 G226 7780.5 481 271 G166 4000.5 481 331 DUMMY190 220.5 481
212 G225 7717.5 481 272 G165 3937.5 481 332 DUMMY191 157.5 481

213 G224 7654.5 481 273 G164 3874.5 481 333 DUMMY192 94.5 481
214 G223 7591.5 481 274 G163 3811.5 481 334 DUMMY193 31.5 481
215 G222 7528.5 481 275 G162 3748.5 481 335 DUMMY194 -31.5 481
216 G221 7465.5 481 276 G161 3685.5 481 336 DUMMY195 -94.5 481

217 G220 7402.5 481 277 G160 3622.5 481 337 DUMMY196 -157.5 481
218 G219 7339.5 481 278 G159 3559.5 481 338 DUMMY197 -220.5 481
219 G218 7276.5 481 279 G158 3496.5 481 339 DUMMY198 -283.5 481
220 G217 7213.5 481 280 G157 3433.5 481 340 DUMMY199 -346.5 481

221 G216 7150.5 481 281 G156 3370.5 481 341 DUMMY200 -409.5 481
222 G215 7087.5 481 282 G155 3307.5 481 342 DUMMY201 -472.5 481
223 G214 7024.5 481 283 G154 3244.5 481 343 DUMMY202 -535.5 481
224 G213 6961.5 481 284 G153 3181.5 481 344 DUMMY203 -598.5 481

225 G212 6898.5 481 285 G152 3118.5 481 345 DUMMY204 -661.5 481
226 G211 6835.5 481 286 G151 3055.5 481 346 DUMMY205 -724.5 481
227 G210 6772.5 481 287 G150 2992.5 481 347 G114 -787.5 481

228 G209 6709.5 481 288 G149 2929.5 481 348 G113 -850.5 481
229 G208 6646.5 481 289 G148 2866.5 481 349 G112 -913.5 481
230 G207 6583.5 481 290 G147 2803.5 481 350 G111 -976.5 481
231 G206 6520.5 481 291 G146 2740.5 481 351 G110 -1039.5 481

232 G205 6457.5 481 292 G145 2677.5 481 352 G109 -1102.5 481
233 G204 6394.5 481 293 G144 2614.5 481 353 G108 -1165.5 481
234 G203 6331.5 481 294 G143 2551.5 481 354 G107 -1228.5 481
235 G202 6268.5 481 295 G142 2488.5 481 355 G106 -1291.5 481

236 G201 6205.5 481 296 G141 2425.5 481 356 G105 -1354.5 481
237 G200 6142.5 481 297 G140 2362.5 481 357 G104 -1417.5 481
238 G199 6079.5 481 298 G139 2299.5 481 358 G103 -1480.5 481
239 G198 6016.5 481 299 G138 2236.5 481 359 G102 -1543.5 481

240 G197 5953.5 481 300 G137 2173.5 481 360 G101 -1606.5 481
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No. Signal X (um) Y (um) No. Signal X (um) Y (um) No. Signal X (um) Y (um)

361 G100 -1669.5 481 421 G40 -5449.5 481 - TG1 8662.5 357
362 G99 -1732.5 481 422 G39 -5512.5 481 - TG2 -8662.5 357

363 G98 -1795.5 481 423 G38 -5575.5 481

364 G97 -1858.5 481 424 G37 -5638.5 481
365 G96 -1921.5 481 425 G36 -5701.5 481

366 G95 -1984.5 481 426 G35 -5764.5 481
367 G94 -2047.5 481 427 G34 -5827.5 481

368 G93 -2110.5 481 428 G33 -5890.5 481
369 G92 -2173.5 481 429 G32 -5953.5 481

370 G91 -2236.5 481 430 G31 -6016.5 481
371 G90 -2299.5 481 431 G30 -6079.5 481

372 G89 -2362.5 481 432 G29 -6142.5 481
373 G88 -2425.5 481 433 G28 -6205.5 481
374 G87 -2488.5 481 434 G27 -6268.5 481

375 G86 -2551.5 481 435 G26 -6331.5 481
376 G85 -2614.5 481 436 G25 -6394.5 481

377 G84 -2677.5 481 437 G24 -6457.5 481
378 G83 -2740.5 481 438 G23 -6520.5 481

379 G82 -2803.5 481 439 G22 -6583.5 481
380 G81 -2866.5 481 440 G21 -6646.5 481

381 G80 -2929.5 481 441 G20 -6709.5 481
382 G79 -2992.5 481 442 G19 -6772.5 481

383 G78 -3055.5 481 443 G18 -6835.5 481
384 G77 -3118.5 481 444 G17 -6898.5 481

385 G76 -3181.5 481 445 G16 -6961.5 481
386 G75 -3244.5 481 446 G15 -7024.5 481

387 G74 -3307.5 481 447 G14 -7087.5 481
388 G73 -3370.5 481 448 G13 -7150.5 481

389 G72 -3433.5 481 449 G12 -7213.5 481
390 G71 -3496.5 481 450 G11 -7276.5 481

391 G70 -3559.5 481 451 G10 -7339.5 481
392 G69 -3622.5 481 452 G9 -7402.5 481
393 G68 -3685.5 481 453 G8 -7465.5 481

394 G67 -3748.5 481 454 G7 -7528.5 481
395 G66 -3811.5 481 455 G6 -7591.5 481

396 G65 -3874.5 481 456 G5 -7654.5 481
397 G64 -3937.5 481 457 G4 -7717.5 481

398 G63 -4000.5 481 458 G3 -7780.5 481
399 G62 -4063.5 481 459 G2 -7843.5 481

400 G61 -4126.5 481 460 G1 -7906.5 481
401 G60 -4189.5 481 461 TEST1 -7969.5 481

402 G59 -4252.5 481 462 DUMMY206 -8032.5 481
403 G58 -4315.5 481 463 DUMMY207 -8095.5 481

404 G57 -4378.5 481 464 DUMMY208 -8158.5 481
405 G56 -4441.5 481 465 DUMMY209 -8221.5 481

406 G55 -4504.5 481 466 DUMMY210 -8284.5 481
407 G54 -4567.5 481 467 DUMMY211 -8347.5 481

408 G53 -4630.5 481 468 DUMMY212 -8410.5 481
409 G52 -4693.5 481 469 VGH1 -8614.5 505.5

410 G51 -4756.5 481 470 VGH1 -8710.5 505.5
411 G50 -4819.5 481 471 Vgoff1 -8614.5 127
412 G49 -4882.5 481 472 Vgoff1 -8710.5 127

413 G48 -4945.5 481 473 Vgoff1 -8614.5 31
414 G47 -5008.5 481 474 Vgoff1 -8710.5 31

415 G46 -5071.5 481 475 VGL1 -8614.5 -80
416 G45 -5134.5 481 476 VGL1 -8710.5 -80

417 G44 -5197.5 481 477 GND1 -8614.5 -290
418 G43 -5260.5 481 478 GND1 -8710.5 -290

419 G42 -5323.5 481 479 Vcc1 -8614.5 -362
420 G41 -5386.5 481 480 Vcc1 -8710.5 -362
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Block Diagram Description

Block Function

l Interface circuit
Receive instructions from HD66770 and transfer the data to the internal control resistor.

l Scanning data generator
Based on set up of the FLM signal and the internal control resistor, set the gate line output
selection in serial order.

l Level Shifter
Convert the operational power supply of the gate line driving circuit from the operational power
supply Vcc – GND of the logic circuit to the VGH – VGL level

l Gate line driving circuit
Select VGH or Vgoff level by the signal from the scanning data generator and the level shifter.
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Gate line driving circuit
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Scanning data generator
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Instructions

Outline

HD66771 has three internal registers. Writing to these internal registers in implemented with the gate
serial interface to set up. This serial interface can be directly connected to the source driver HD66770
and has automatic transfer for the instructions. When the instruction is written from the CPU to
HD66770 through the bus, the instructions are output from the serial interface of HD66770 and
HD66771 receives the instructions. The instructions are set up to the interface register.

The bit-structure of the transfer is the transfer is the index number for register which is transferring
the first three bits.  The first 3 bits become the index number and the last 13 bits become the data.
Also, this interface is common for HD66771 and HD667P00 and the index number is the instructions
of R00h to R02h of the HD667P00.  SLP of R00h and GON and R06h to R07h of HD66771 are the
instructions.

Detail descriptions

(1) Display off control (R00h)
(2) Output starting point control, effective raster-row control (R06h)
(3) Output scanning direction control, output scanning method control (R07h)
0 0 0 * GON * * * * * * * * * * SLP

1 1 0 0 0 GS NL4 NL3 NL2 NL1 NL0 SCN4 SCN3 SCN2 SCN1 SCN0

1 1 1 0 0 0 0 0 0 0 0 0 0 0 FLD1 FLD0

   Index code

SLP : When SLP = “1”, it is on the sleep mode. On the sleep mode, it continues CR oscillation,
but on the other hand, it minimize the power-consumption by stopping the function of internal
display. While it’s on the sleep mode, instruction set can not be changed.

GON : When GON = “0” and DISPTMG = “0”, G1 to G228 are in GND outputs.  The register set
up is protected (maintained) under the condition.  When GON = “1”, G1 to G228 are in
normal outputs.  See the instruction set up flow of HD66770 for further description on the
display on/off flow.

GS : Select the output scanning direction of the gate driver.  When GS = “0”, select from G1 to
G228 in the order and when GS = “1”, select from G228 to G1 in the order.  See the
interface with the liquid crystal panel for further descriptions.

SCN4-0: Specify the starting position of the outputs.  Start the gate line driver on the gate line
selecting circuit.  Implement the gate line driver on the effective raster-row gate selecting
circuit from the output starting position that is specified at SCN4-0.

NL4-0:  Specify the number of display lines. Display lines starts from the position which is specified
with SCN4-0 and ends at the number of display lines specified with NL4-0.
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Scan  Start
NL4 NL3 NL2 NL1 NL0 Numbers of the effective raster-

rowSCN4 SCN3 SCN2 SCN1 SCN0

GS=0 GS=1 0 0 0 0 0 Set up disabled
0 0 0 0 0 G1 G228 0 0 0 0 1 16 raster-row
0 0 0 0 1 G9 G220 0 0 0 1 0 24 raster-row
0 0 0 1 0 G17 G212 0 0 0 1 1 32 raster-row
0 0 0 1 1 G25 G204 0 0 1 0 0 40 raster-row
0 0 1 0 0 G33 G196 0 0 1 0 1 48 raster-row
0 0 1 0 1 G41 G188 0 0 1 1 0 56 raster-row
0 0 1 1 0 G49 G180 0 0 1 1 1 64 raster-row
0 0 1 1 1 G57 G172 0 1 0 0 0 72 raster-row
0 1 0 0 0 G65 G164 0 1 0 0 1 80 raster-row
0 1 0 0 1 G73 G156 0 1 0 1 0 88 raster-row
0 1 0 1 0 G81 G148 0 1 0 1 1 96 raster-row
0 1 0 1 1 G89 G140 0 1 1 0 0 104 raster-row
0 1 1 0 0 G97 G132 0 1 1 0 1 112 raster-row
0 1 1 0 1 G105 G124 0 1 1 1 0 120 raster-row
0 1 1 1 0 G113 G116 0 1 1 1 1 128 raster-row
0 1 1 1 1 G121 G108 1 0 0 0 0 136 raster-row
1 0 0 0 0 G129 G100 1 0 0 0 1 144 raster-row
1 0 0 0 1 G137 G92 1 0 0 1 0 152 raster-row
1 0 0 1 0 G145 G84 1 0 0 1 1 160 raster-row
1 0 0 1 1 G153 G76 1 0 1 0 0 168 raster-row
1 0 1 0 0 G161 G68 1 0 1 0 1 176 raster-row
1 0 1 0 1 G169 G60 1 0 1 1 0 184 raster-row
1 0 1 1 0 G177 G52 1 0 1 1 1 192 raster-row
1 0 1 1 1 G185 G44 1 1 0 0 0 200 raster-row
1 1 0 0 0 G193 G36 1 1 0 0 1 208 raster-row
1 1 0 0 1 G201 G28 1 1 0 1 0 216 raster-row
1 1 0 1 0 G209 G20 1 1 0 1 1 224 raster-row
1 1 0 1 1 G217 G12 1 1 1 0 0 228 raster-row

Table 2: Association chart for NL4-0 and Effective rastar-rowTable 1: Setting SCN4-0 and Output  starting position
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FLD1-0 : This is the set up for the interlaced driver’s n raster-row.  See the table 3 for the set up
value and field raster-row.  Follow the diagram below to scan.

Table 3 : Association chart for scanning FLD1-0 and n raster-row

Diagram: n raster-row Interlaced Scanning Method

FLD1 FLD0 Scanning Method

0 0 Set up disabled

0 1 1 field

1 0 Set up disabled

1 1 3 field

TFT Panel

a) When FLD1-0 = 01 (Normal scanning)

TFT Panel

b) When FLD1-0 = 11

TFT Panel TFT Panel

Frame 1/3 Frame 2/3 Frame 3/3

1 frame

G1 ->
G2->

G226 -->
G227 -->
G228

G1 -->
G4 -->

G7 ...
G226

G2 -->

G5 -->
G8 ...
G227

G3 -->
G6 -->

G9 ...
G228

G3 ...
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Gate Serial Transfer

The register set up value starts transferring from HD66770.  The transfer can be implemented by three
items for the interface, such as the GATE chip selection (GCS*) the transferring clock (GCL) and the
data input (GDA).

Condition to begin the data transfer is;

To start taking the data to “transfer start” at the falling edge of the input GCS*.  Also, conditions to
end the data transfer is;

To decide “transfer end” at the rising edge of the GCS*.  Number of the transferring bits are the unit
of 16-bit and the transfer data format starts from MSB to LSB in the order.

Reset Function

The HD66771 is internally initialized by reset input. When the power supply for HD66770 and
HD667P00 are on, also input the reset signal. The initializing set up value is listed as below.

Table : Initializing set up value for each register on RESET

Index Code Control Bit Initial Set Up Value Contents
SLP 0 Cancel the sleep modeR00h

GON 0 Gate output control for display off : GND
SCN4-0 00000 Output starting position : G1

NL4-0 11100 Effective n raster-row : 228
R06h

GS 0 Scanning direction control : G1 à G228
R07h FLD1-0 01 N raster-row interlace control : Normal scanning

IX2 IX1 IX0 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0

GCS*

GCL

GDA

Transfer start Transfer end

Index code Instruction data
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Interfacing with the Liquid Crystal Panels

Shifting directions of the gate signals can be changed by the GS-bit. In this procedure, various
connections between HD66771 and the liquid crystal panels can be operated. When GS-0, G1 to
G228 are selected are selected in the order. When GS= “1”, G228 to G1 are selected in the order.

G1

G228

G2

G227

TFT 

Panel

G1

G228

G2

G227Scanning 

direction

Scanning 

direction

HD66771 HD66771

a) GS = "0" b) GS = "1"

TFT

Panel
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System Structure Example

By using th HD66770, the source driver and the HD667P00, IC chip of the power supply together, see
the following diagram shown 132(horiaontal) x 176(vertical) dot TFT-LCD panel structure.

System Structure Example

1
7
6

H
D
6
6
7
7
1

HD66770

DB0 ̃ DB15

CS*,WR*,RD*,RS

１６

 CL1,FLM ,DISPTMG

132 pixel x 3

S
2 S
39
6
S
39
5

S
1

G1

G176

G2

G175

TFT-LCD

3

GCS*,GDA,GCL

4

3

HD667P00

VGH,VGL,Vgoff

 VDH(V0 to V15 power supply generator )

Vcom

M,EQ

Vcom

RESET

DCCLK

IM2,IM1,IM0/ID

3

2

  DDVDH(Power supply for liquid crystal output)

RESET

GCS*,
GDA,GCL

 CL1,FLM 
,DISPTMG

RESET

Vcc
GND

VccGND

Vcc,Vci1,Vci GND

s x 3
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Diagram Connecting Example for HD66770 and HD667P00 (when VcomL < 0V)

See the following connecting example for HD66770, the source driver and HD667P00, the power
supply IC (when 0<= VcomL < 5.5)

*1 : All Vcc and GND input to HD66770, HD66771, and HD667P00 must be the same.
*2   : Leave the EQ and Vcom pins of HD66770 open. Set the EQ pin of HD667P00 to GND.
*3 : Use the 1uF capacitor (B characteristics) as a capacitor for stabilization to  be connected.
*4  : There is no description of how to connect the capacitors of C11- to C12-,C11+ to C12+,C21- to

C23-, C21+ to C23+,C31, C21+,C41-, and C41+ of HG667P00. Connect these capacitors
according to the HD667P00 pin functions.

*5 :Apply 2.5V to 3.3V to Vci by using an external power supply.
 Apply 2.5 to 3.3V toVci1 by VCiOUT or by using an external power supply.

*6 : Connect  the shot key barrier diode when VF = 0.4V/20mA and VR >= 30V.
*7 : Use the 0.1uF capacitor (B characteristics) as a capacitor for stabilization to be connected.
*8 : Connect a 0.1uF capacitor (B characteristics) according to the display quality and the power         
         consumption.
*9 : When using the step-up circuit 4, VcomL,and VgoffH, use the 1uF capacitor (B characteristics).          

  When not using them, they must be disconnected.
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Diagram Connecting Example for HD66770 and HD66771 (when 0 <= VcomL < 5.5V)

*1 : All Vcc and GND input to HD66770, HD66771, and HD667P00 must be the same.
*2 :Connect EQ pins of HD66770 and HD667P00. Connect Vcom pin to Vcom pin of HD667P00. Do     
        not set greater voltage than 5.5V for Vcom.
*3 : Use the 1uF capacitor (B characteristics) as a capacitor for stabilization to  be connected.
*4  : There is no description of how to connect the capacitors of C11- to C12-,C11+ to C12+,C21- to
        C23-, C21+ to C23+,C31, C21+,C41-, and C41+ of HG667P00. Connect these capacitors

according to the HD667P00 pin functions.
*5 : Supply 2.5V to 3.3V to Vci1 by using an external power supply.

 Apply less than 2.75V toVci1 by VCiOUT or by using an external power supply.
Apply 2.5V to 3.3V to Vci4 by using an external power supply.

*6 : Connect as the shot key barrier diode when VF = approx. 0.4V/20mA and VR >= 30C.
*7 : Use the 1uF condenser of B characteristics (property) for stabilizing capacity for connection.
*8 : Connect a 0.1uF capacitor (B characteristics) according to the display quality and the power    
         consumption.
*9 : When using the step-up circuit 4, VcomL,and VgoffH, use the 1uF capacitor(B characteristics).
         When not using them, the must be disconnected.
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Absolute Maximum Rating

Item Symbol Rated Value Unit Note
Logistic circuit Vcc -0.3 to +4.6 V *1

VGH - GND -0.3 to +17.5 V
Power
Supply
Voltage

LCD circuit

GND – VGL -0.3 to +17.5 V
Input voltage VT1 -0.3 to Vcc +0.3 V *1, *2
Operational temperature Topr -40 to +85 °C
Archive temperature Tstg -55 to +110 °C
*1 Show the voltage from GND
*2 Apply to CL1, FLM, GCS, GDA, GCL, RESET1. RESET2* and DISPTMG pins

Note When the LSI is used by exceeding the absolute maximum rating, the LSI could be perpetuity
breakdown.  Also, it is preferably used under the electric characteristics for normal operation.  And
when it is exceeding this condition, all other condition could occur negative influence to the LSI’s
reliability and it can be a cause of malfunction.



HD66771              Rev 1.1 /20 March, 2002

17

Electrical Characteristics

DC Characteristics
(VCC = 1.8 to 3.3V, VGH-VGL = 18 to 33V, GND = 0V, TA = -40 to +85 °C)

Items Symbols Required condition min. typ. max. Unit Note

Input high
level voltage

VIH 0.8 x Vcc - Vcc V 2

Input low
level voltage

VIL 0 - 0.2 x Vcc V 2

Driver on
resistor

RONH VGH-VGL=33V,
I load+/-100uA

- - 10 kΩ 3

Driver on
resistor

RONH VGH-VGL=33V,
I load+/-100uA

- - 10 kΩ 3

Input leak
current

IIL Vin=0 to VCC -2.5 - 2.5 uA 2

Operation
cycle

Fopr 10 - 100 kHz

Power
consumption1

Icc 1/176 duty, 60 Hz frame cycle
VCC=3V, VGH-VGL=33V

- - 30 uA 4

Power
consumption2

IGH 1/176 duty, 60 Hz frame cycle
VCC=3V, VGH-VGL=33V

- - 10 uA 4

Note: 1 For bare die products, specified at +85 °C.
2 Apply to the input pins of CL1, FLM, GCS*, GDA, GCL, RESET1*, RESET2*,DISPTMG.
3 It is the resister value between G and V pins (VGH or Vgoff) when load current is supplied

to 1 pin of the G1 to G228. Normalize under the following condition. Leave open the pins
from G1 to G228 except the measuring pin.
VGH = +16.5, Vgoff = -16.5V, I load = +/-100uA

4 Output pins are no-load.
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AC Characteristics
(VCC = 1.8 to 3.3V, VGH-VGL = 18 to 33V)

Items Symbols Pins applied min. typ. max
.

Uni
t

Note

CL1 high level pulse width tCWH CL1 1.0 - - µs

CL1 low level pulse width tCWL CL1 1.0 - - µs

CL1 cycle time tCYC CL1 1.0 - - µs

CL1/GCL rise time tr CL1 - - 100 ns

CL1/GCL fall time tf CK1 - - 100 ns

FLM set up time tFS FLM, CL1 1.0 - - µs

FLM hole time tFH FLM, CL1 1.0 - - µs

GCL cycle time tcycG GCL 1.0 - - µs

CCL high level pulse width tCWHG GCL 1.0 - - µs

CCL low level pulse width tCWLG GCL 1.0 - - µs

GDA se up time tGDS GCL, GDA 1.0 - - µs

GDA hole time TGDH GCL, GDA 1.0 - - µs

GCS high level set up time tGSL GCL, GCS* 1.0 - - µs

GCS low level set up time tGHH GCL, GCS* 1.0 - - µs

Output delay time tDD CL1, G - - 1.0 µs VGH-VGL=33V
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Figure 10 Timing

*2: tDD is specified as the following load capacitor.

tftCWLtCWH

0.8Vcc
0.2VccCL1

0.8Vcc

tFHtFS

FLM

tCYC tr

tDD * 2

Write 50%G output

VGH

Vgoff

0.8Vcc
0.2Vcc

GCL

GDA 0.2Vcc
0.8Vcc

0.2Vcc
0.8Vcc

tGDS tGDH

GCS*

tcycG

0.2Vcc

tGSL

0.8Vcc

0.2Vcc

tGHHtr tf
0.8Vcc

0.2Vcc

tCWHG tCWLG
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Revision History

Rev. Date Page Content
0.4 April 18. 2001 - -

All Delete “Preliminary” in header
2 Add Signal “GCS1*/GCS2*”

Correct an explanation of Function for RESET1*/RESET2*
From “RESET1* and RESET2* are shorted inside of LSI. Input signals
to one or the other” to “ RESET1* and RESET2* are connected inside
LSI. Put data into either RESET1* or RESET2*, and leave the unused
pin open.

9 Add a row “GS=1” in Table 1
14 Correct notes *1 to *7

Add notes *8 and *9
Change Diagram

15 Correct notes *1 to *7
Add notes *8 and *9
Change Diagram

16 Correct “Symbol”  From “GND-VGL” to “VGL-GND”
Correct “Rated Value” From “-0.3 to +17.5” to “-17.5 to +0.3”

17 Correct “type” for Consumption voltage 1: From “TBD” to “-“
Correct “max” for Consumption voltage1 : From “-“ to “30”
Correct “type” for Consumption voltage 2: From “TBD” to “-“
Correct “max” for Consumption voltage 2 : From “-“ to “10”
Correct “Note” for Consumption voltage 2 : From “5“ to “4”
Add Note 4

18 Correct “Unit” for Output delay time: From “T.B.D” to “1.0”
Correct “Note” for Output delay time: From “-“ to “ VGH-VGL=33V”

19 Correct miswriting: “COM output” to “G output”

1.0 Jan 28. 2002

20 Add a page “Revision History”.
1.1 Feb 7. 2002 8 Add detailed explanation for SLP
 


