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Description

The HD66790R is a source driver LSI for 262,144-TFT-color, 720-channel graphics display, incorporating
a timing controller to adjust the timing of LCD signals.

The HD66790R supports 18-bit RGB interface  via VSYNC, HSYNC, DOTCLK, ENABLE, and

PD17-0 and 6-bit RGB interface (via VSYNC, HSYNC, DOTCLK, ENABLE, and PD17-12) for moving
picture display. As a system interface to a microcomputer, the HD66790R supports a serial interface to
manage high quality display and low power consumption drive by setting instruction.

The HD66790R allows for precise power management by software, which makes this LSI an ideal for
medium or small-sized portable products supporting WWW browsers, such as digital cellular phones or
PDAs, where long battery life is a major concern.
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Features

° 720-channel LCD source driver circuit
e  Data bits: 6-bit (grayscale) x RGB dots

e Moving picture display interface: 18-bit RGB Interface (via VSYNC, HSYNC, DOTCLK, ENABLE,
PD17-0), 6-bit RGB Interface (via VSYNC, HSYNC, DOTCLK, ENABLE, PD17-12)

e Multicolor display: 262,144 colors simultaneously available
e Internal timing controller for adjusting LCD signal output timing
e  System interface: Serial Interface
e  Reversible source driver shift direction
e Level shifter for LCD signals
e  High-speed operation: fDOTCLK = 25MHz (Max.)
e TFT display storage capacitance: Cst (C storage on Common)
e Power supply to the TFT display’s common electrode
e  Vcom AC drive function
e Operating power supply voltage range
Input supply voltage levels
@ Logic power supply: Vee=2.5V ~3.6V
@ Analog power supply: Vci=2.5V ~3.6V
o Interface power supply:  IOVcc =1.65V ~ 3.6V
LCD drive power supply voltage levels
@ Source driver power supply: DDVDH =4.0V ~ 5.5V
@ QGate driver power supplies: VGH-VGL =22.0V ~ 37.5V
VGH-AGND = 12.0V ~ 20.0V
VGL-AGND =-10.0V ~-17.5V
VcomH-VcomL = 4.0V ~ 5.5V
VCL-AGND =0.0V ~-3.3V
Output supply voltage levels
@ LCD panel output level: SOUT1-4R/L = VGL ~ VGH
@ Source output level: S1~S720=AGND + 0.3V ~DDVDH - 0.3V
@ Internal step-up circuit output levels: DDVDH: VLOUTI1 = Vcil x 2
VGH: VLOUT2 = Vcil x 6,7, 8
VGL: VLOUT3 = Vcil x -5, -6, -7
VCL: VLOUT4 = Vcil x -1

Table 1 Product lineup

Type No. Organization Package

HCD667B90RBP Laced bump arrangement Die with BUMP
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Block Diagram
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Block Function

(1) External Display Interface (RGB interface)

The HD66790R supports RGB interface as an external display interface. In RGB-I/F mode, the HD66790R
operates in synchronization with externally supplied signals (VSYNC, HSYNC, and DOTCLK), and takes
in data according to data enable signal (ENABLE). See “RGB interface timing” for details.

The correspondence between input and output data is as follows.

18-bit RGB interface

I PD PD PD PD PD PD PD PD PD PD PD PD PD PD PD PD PD PD
nput data 14
RGB assignment |R4|R3| |R1| |G4|G3|02|GI|GO 5|B4|B3| |Bl|
Output pins S (3n+1) S (3n+2) S (3n+3)
*n=0to 239
6-bit RGB interface
First transfer Second transfer Third transfer
Input dat PD|[PD [ PD [ PD | PD [ PD [ PD | PD | PD[PD|[PD [ PD | PD | PD[PD[PD[PD|PD
putdata | 7l i6lis(1alizli2 1 43l irlielisializ]

RGB assignment R5|R4|R3|R2|R1|RO G5|G4|G3|GZ|G1|G0 B5|B4|B3|B2|B1|B0

Output pins S (3nt+1) S (3n+2) S (3n+3)
*n=0to239

Figure 2

(2) Control circuit

The control circuit generates internal control signals from various signals.

(3) Grayscale Voltage Generating Circuit

The grayscale voltage generating circuit generates 64 grayscale voltage levels each for positive and
negative polarities by dividing externally input voltages with resistors and enabling display in 262,144
colors. See “ Grayscale Amplifier” for details.

(4) Timing Generator

The timing generator generates timing signals for LCD operation.
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(5) LCD Driver Circuit

The LCD driver circuit consists of a 720 source-output (S1~S720) driver, latching display pattern data in
units of lines and generating drive waveforms. The shift direction of source outputs can be switched
between either from (S1, S2, S3) to (S718, S719, S720) or from (S718, S719, S720) to (S1, S2, S3),
whichever suitable for the module.

(6) VCOM amplitude generator

The VCOM amplitude generator generates an amplitude signal VcomsS to generate Vcom, which is
supplied to the TFT LCD panel’s common electrode. The AC voltage Vcom alternates between arbitrarily
set two levels (VcomR and GND) in sync with alternating cycle signal.

(7) Level shifter

The level shifter generates gate line drive supply voltages from logic supply voltages by changing the
amplitude from Vce-GND to VGH-VGL.

(8) System interface clock synchronizing serial circuit

The system interface clock synchronizing serial circuit provides an interface to a microcomputer, enabling
the HD669790R’s mode setting with registers.

(9) Vci internal reference voltage generating circuit

The Vci internal reference voltage generating circuit generates an internal reference voltage REGP from
Vci for generating VciOUT and VREG1OUT levels. See “Instruction” for details.

(10) VciOUT output circuit

The VciOUT output circuit outputs the VciOUT level, which is input to the step-up circuit 1 (DCDC1)
from Vcil pin. See ““ Instruction” for details.

(11) Step-up circuit 1 (DCDC1)

The step-up circuit 1 steps up the VciOUT level twice to output as VLOUT1. VLOUTI then generates the
supply voltage DDVDH. See “Instruction” for details.

(12) Step-up circuit 2 (DCDC2)

The step-up circuit 2 generates VLOUT?2, 3, 4 from VciOUT and VDDVH. VLOUT2 and VLOUT3 are
connected to VGH and VGL pins, respectively. See “Instruction “ for details.
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(13) VREG1 regulator

The VREGI regulator multiplies REGP by a constant-number factor and then output into VREG1. See
“Instruction” for details.

(14) Level sift circuit

The level sifter changes the amplitude of input signal Vce-GND. See “Electrical characteristics” for details.
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Pin Arrangement
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PAD Coordinate

HD66790R_PAD Coordi p!

nates (input
X Y

Rev1.0 2004.06.04
X Y

[No-] pad name No. | pad name
| 1|DUMMY1 -9037.6 -990.7 100 [AGND -422.5 -990.7
[ 2[TESTOT 89520 | -990.7 | [ 101[AGND 3369 | -090.7
3]SOUTIL 88536 | -990.7 | [ 102[AGND 2513 | 9907
4[SOUTIL -8768.0 -990.7 103 |[AGND -165.6 -990.7
5[SouTaL 86824 | -990.7 | [ 104 [AGND 80.0 | 9907
6]SOUT2L 85968 | -990.7 | [ 105 [AGND 56 | 9907
7|SOUT3L -8511.2 -990.7 106 [AGND 912 -990.7
8]SOUTSL 84255 | -990.7 | [ 107 [1lovEC 210.0 | -990.7
9[SOUTAL 83309 | -990.7 | [108[10vVCC 2056 | -990.7
10 [SOUT4L -8254.3 -990.7 109 [vCC 4224 -990.7
11[DUMMY2 81559 | -090.7 | [ 110[veC 508.0 | -990.7
12[DUMMYR1_| 80703 | -090.7 | [ 111 [vCC 6348 | 090.7
| 13 |DUMMYR2 -7984.7 -990.7 112 [vCC 7204 -990.7
14 [DUMMYR3 -7899.1 -990.7 113 [VCI 848.5 -990.7
15[DUMMYR4 | 78135 | 9907 | [ 114 |vCI 934.1 | -990.7
| 16 |DUMMYRS -7727.9 -990.7 115 [VCI 1019.8 -990.7
| 17 |DUMMY3 -7642.3 -990.7 116 [VCI 1105.4 -990.7
18 [VCOM1 75438 | -900.7 | [z ]vei 12258 | 9907
19 |VCOM1 -7458.2 -990.7 118 [VCI 1311.4 -990.7
20 |VCOM1 -7372.6 -990.7 119 [VCI 1397.0 -990.7
21[VCOM1 72870 | -990.7 | [420]vei 14826 | 9907
22 |VGH -7162.2 -990.7 121 [VCILVL 1626.4 -990.7
23 |VGH -7076.6 -990.7 122 [VCILVL 1712.0 -990.7
24[VGH 69910 | -090.7 | [ 123 [VTESTI 18388 | 9907
25 |VGH -6905.4 -990.7 124 |VTEST1 1924.4 -990.7
26 |[VLOUT2 -6803.2 -990.7 125 [VTEST2 2010.0 -990.7
27 [VLOUT2 6717.6 | -090.7 | [ 126 [VTEST2 20957 | -990.7
28[VGL 65927 | -990.7 | [127[ITEST 21813 | -990.7
29 |VGL -6507.1 -990.7 128 [ITES T 2266.9 -990.7
30 [VGL -6421.5 -990.7 129 [TDCA 2393.7 -990.7
31]veL 63359 | -090.7 | [ 130[TDCB 24793 | -990.7
32 |VLOUT3 -6224.7 -990.7 131 [VGS 2606.1 -990.7
33 |VLOUT3 -6139.1 -990.7 132 [VGS 2691.7 -990.7
34]C23- 6027.6 | -990.7 | [ 133 [VMON 27773 | -990.7
35[C23- 59422 | -990.7 | [ 134 [VMON 28629 | -990.7
36 |C23+ -5856.6 -990.7 135 [TESTA4 2981.9 -990.7
[37[c23+ 5771.0 | -990.7 | [ 136 [TESTA4 31023 | -990.7
[ 38C22- 56854 | -990.7 | [ 137 [TESTA2 32305 | -990.7
39 |C22- -5599.8 TESTA2 3316.1 -990.7
40]C22+ 55142 TESTAT 34017 | -990.7
[ 41c22+ 5428.6 TESTAT 34873 | -990.7
42|C21- -5343.0 VCL 3606.3 -990.7
43|C21- -5257.4 VCL 3691.9 -990.7
44c21+ 51717 VLOUT4 38032 | -990.7
45|C21+ -5086.1 VCIOUT 3947.0 -990.7
46 |C12- -5000.5 VCIoUT 4032.6 -990.7
47Ch2- 4914.9 VCIOUT 41182 | -090.7
48 |C12- -4829.3 VREG1OUT | 4245.0 -990.7
49 |C12+ -4710.3 VREG10UT | 4330.6 -990.7
50[C12+ ~4624.7 VCOMR 44162 | -000.7
51|C12+ 45391 VCOMR 4501.8 | -090.7
52 |I0VCCDUM -4336.2 DDVDH 4630.0 -990.7
[ 53 |RESETB 42186 DDVDH 47156 | -090.7
541D -4159.8 DDVDH 4836.0 | -090.7
55 |IM -4100.9 DDVDH 4921.6 -990.7
56 [GNDDUM1 | -3963.3 VLOUT1 50407 | -990.7
[ 57 [TESTH -3865.7 156 [VLOUT1 51504 | -990.7
| 58 |LSENL -3806.9 157 |C11+ 5278.2 -990.7
[ 59 |[LSENR -3748.1 158 [C11+ 53638 | -990.7
60 [IOVCCDUM { -3630.5 159 [C11+ 54494 | -990.7
| 61|TEST5 -3512.8 160 [C11+ 5535.1 -990.7
| 62|TESTS -3454.0 161 |C11+ 5620.7 -990.7
63 [GNDDUM2_| -3336.4 162 [C11+ 57063 | -990.7
64 |CS -3218.8 163 [C11- 5791.9 -990.7
65 [SCL -3160.0 164 [C11- 5877.5 -990.7
66 [SDI 31011 165 [C11- 50631 | -990.7
67 [GNDDUM3 | -2083.5 166 [C11- 60487 | -990.7
68 |M -2865.9 167 [C11- 6134.3 -990.7
69 [PDO 2807.1 168 [C11- 62199 | -990.7
70 |PD1 27483 169 [VCOMH 63638 | -990.7
71|PD2 -2689.5 170 [VCOMH 6449.4 -990.7
72|PD3 26306 171 [VCOMH 65698 | -990.7
73|PD4 25718 172 [VCOMH 66554 | -990.7
74 |PD5 -2513.0 173 [VCOML 6775.8 -990.7
75 |PD6 -2454.2 174 |VCOML 6861.4 -990.7
76 [PD7 23954 175 [VCOML 69818 | -990.7
77|PD8 -2336.6 176 [VCOML 7067.4 -990.7
78 |PD9 -2277.8 177 [vCOM2 7187.8 -990.7
79[PD10 22190 178 [VCOM2 72734 | -990.7
80 [PD11 -2160.2 179 [VCOM2 73500 | -990.7
81[IOVCCDUM -2042.5 180 |VCOM2 74446 -990.7
82[PD12 1924.9 181|DUMMY4 | 7543.1 | -090.7
83 |PD13 -1866.1 182 [DUMMY5 7628.7 -990.7
84 |PD14 -1807.3 183 [DUMMY6 77143 -990.7
85[PD15 17485 184 [DUMMY7 | 7799.9 | -090.7
86 |PD16 1689.7 185 [DUMMY8 | 78855 | -090.7
87 |PD17 -1630.8 186 [DUMMY9 7971.1 -990.7
88 [IOVCCDUM { -1513.2 187 [DUMMY10 | 8056.7 | -990.7
89 |ENABLE -1395.6 -990.7 188 |[DUMMY 11 8142.3 -990.7
90 |HSYNC -1336.8 -850.7 189 [SOUT4R 8240.8 -990.7
91 [VSYNC -1278.0 -990.7 190 |SOUT4R 8326.4 -990.7
92[DOTCLK 12192 | -850.7 | [ 191[SOUT3R 84120 | -990.7
| 93 |TESTL -1160.3 -990.7 192 |SOUT3R 8497.6 -990.7
94 [GND -986.7 -990.7 193 |SOUT2R 8583.2 -990.7
95 [GND 9011|9907 | [ 194 [SOUT2R 86688 | -990.7
96 [GND 8155 | 9907 | [ 195 [SOUTIR 87544 | -990.7
97 [GND -704.5 -990.7 196 |SOUT1R 8840.0 -990.7
98 [GND 6189 | 9907 | [ 197 [TESTO2 80384 | -990.7
99 |GND -533.3 -990.7 198 |DUMMY 12 9024.0 -990.7
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HD66790R PAD Coordinates (Staggered output side 1) Rev1.0 2004.06.04

No. Jpad nam X_ | Y |[Nofpadnam X Y No. Jpad nam X Y

199 |DU 929 -990. 299 [S630 756! 860.7 || 399 [S530 760.0 860.7
400

v 2
200[DUMMYT| 92958 | -758.2 | [300[S629 7532, 5.7_| [400[S529 47320 | 9957
201|DUMMY1| 92058 | -702.2 | [301]S628 7504, 0.7 | [401]s528 47040 | 860.7
202 |DUMMY1| 929 E 3025627 7476. 5.7 | [402]s527 4676.0 5.7
[203[DUMMY 1| 916 618.2 | | 3035626 7448, 0.7 | [403]s526 4648.0 0.7
[204[DUMMY 1| 92058 | -590.2 | [304]S625 7420 5.7 | [204]S525 4620.0 57
720 [ 305 [S624 7392. 0.7 [ 45920 | 8607
719 623 5.7 4564.0 95.7
718 622 ) | 536.0 60.7
208[S717 621 508.0
095716 [S620 . 480.0
10[S715 9 0 0
11[S7 8 0 2424.0
1257 7 0 4396.0
13[S71 6 0 4368.0
14[S71 5 0 4340.0
5[S710 S6 4312.0
[216]5709 S6 4284.0
7[s708 6 4256.0
8[s707 6 4228.0
9[s7 6 42000 |
0[s7 3206 4172.0
1]s7 608 4144.0
2227 607 4116.0
[223]s702 9160. 58.2 | [ 323[S606 4088.0
2245701 9295 3 3245605 4060.0
00 9160 2 | 3255604 2032.0
99 9295. 258 | [ 3265603 0 40040 |
8 9160. 53.8 | [ 327[S602 0 3976.0
7 9295. 81 3285601 0 948.0
2295696 0 98 | [329 0 920.0
5 5. 7. 0 0 892.0
4 0. [331]¢ 0 3864.0
3 5. 59 0 3836.0
2 0 3808.0
3780.0
37520
3724.0
3696.0
3668.0
3640.0
4
48
| 349
0 0
1 0
2 0
3 0
| 354 ] 0
| 355] 0
| 356 0
357 0
358 0
359 0
E 0
el 0
562 0
| 363 0
jised) 0
[ 365 0 )
6 5.7 |[266 84.0 5.7
7 07 |[467 56.0 0.7
2828.0 5.7
2800.0 0.7
2772.0 5.7
2744.0 0.7
2716.0 95.7
[273] 2688.0 | 860.7
[274]s655 455 2660.0 5.7
[275]s654 454 2632.0 0.7
[276[S653 453 2604.0 5.7
[277]s652 452 2576.0 0.7
[278]s651 451 2548.0 95.7
450 2520.0 60.7
49 4920 | 9957
48 464.0 | 860.7
47 4360 | 9957
46 4080 | 860.7
45 380.0 | 9957
44 352.0 0.7
443 324.0 57
442 296.0 0.7
441 2268.0 5.7
440 2240.0 0.7
543¢ 2212.0 5.7
840 | 860.7
56.0 5.7
280 0.7
00.0 5.7
2072.0 0.7
2044.0 95.7
2016.0 60.7
19880 | 9957
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HD66790R PAD Coordinates (Staggered output side 2) Rev1.0 2004.06.04
No. [pad name X Y No. Jpad name X Y No. [pad name v
1960.0 860.7 699 [S230 995.7
1932.0 995.7 | | 700 | 860.7
1904.0 | 860.7 [701] 995.7
76.0 | 995.7 | [702] 86
480 | 8607 | . [703]
200 | 9957 0 [704]
920 | 8607 0 [705]
4 764.0 | 9957 0 [706 ]
507 |S4 736.0 860.7 S3: -1092.0 | 707 |
508 |S4 708.0 95.7 8 |S3: -1120.0 | 708 |
[ 509 [s420 1680.0 07 | [609[S320 -1148.0 [709]
5105419 0 7 9 -1176.0 [710]
418 0 7 B 12040 [71
417 .0 7 7 12320 [71
416 .0 .7 6 - 0 7 §
14 [S415 40.0 .7 1 5 - 0 7 860..
15 |S414 12.0 7 15 4 - 0 7 995.
654 484.0 995.7 | 6 -1344.0 | 71 860..
7[s4 456.0 860.7 | 7 -1372.0 | 71 99!
854 428.0 995.7 8 -1400.0 | 71 86!
9s4 00.0 | 8607 | [619 ~1428.0 [71 99
520 |S4 72.0 995.7 || 620 -1456.0 | 72 86
521540 44.0 860.7 | ] 621]S: -1484.0 | 721
522540 16.0 | 995.7 | [622]S3 -1512.0 [722
523 |S40 88.0 860.7 | ] 623|S3 -1540.0 | 72
524 1S40 260.0 995.7 624 |S: -1568.0 | 724 |
5255404 232.0 860.7 625 |S304 -1596.0 725
526 | S40: 204.0 -1624.0 | 726 | 86!
527 | S40: 76.0 -1652.0 | 72 995.
528 |S40 48.0 -1680.0 | 72 86!
529 [S4 .0 -1708.0 [729] 995.
.0 -1736.0 7
.0 -1764.0 7
.0 -1792.0 7
0 -1820.0 7
980.0 -1848.0 [734] 86
952.0 -1876.0 99!
924.0 -1904.0 | 861
896.0 860.7 || 637[S292 -1932.0 99!
868.0 995.7 638 [S291 -1960.0 86!
840.0 860.7 | ] 639|S290 -1988.0 99!
-2016.0 861
-2044.0
-2072.0
-2100.0
-2128.0
-2156.0
-2184.0 61
-2212.0
-2240.0
-2268.0
-2296.0
-2324.0
-2352.0
-2380.0
4 [654[s2 2408.0 86
655 [S274 2436.0 99!
556 | 656 |S2 -2464.0 861
557 [ 65752 24920
[558]S: [ 658 [s27 -2520.0
559 [S3: 659 [s27 -2548.0 .
560 [S3 /660 [S269 -2576.0 760 [S169 -5376.
[ 561 [S3 661 [S268 -2604.0 7615168 5404
[562]s3 [ 6625267 -2632.0 762 [S167 5432,
563 S366 6635266 -2660.0 [763]S166 -5460.0 |
564 5 | 664 [S265 -2688.0 764 (5165 -5488.f 86!
565 4 | 665 |S264 -2716.0 765 4 -5516. 99!
566 | 666 |S263 -2744.0 766 3 -5544.1 61
7 | 667 [S262 -2772.0 767 2 -5572.f
8 | 668 |S261 - 0 768 1 -
9 | 669 [S260 -2828.0 769 0 -
0 670 [5259 -2856.0 770[S159 -
71 | 671]S258 -2884.0 7715158 -5684.
72 12, [672]s257 -2912.0 [772[s157 5712,
[573[s356 - 573 5256 -2940.0 [773[S156 5740,
5745355 - 674 [5255 -2968.0 [774[s155 -5768.
575 [s354 E 675 [s254 -2996.0 775 |S154 ~5796.
576 [S353 224, 676 [5253 -3024.0 [776 [S153 5824
[577[s352 -252. 677 [s252 -3052.0 [777[s152 5852
78 |S: -280. | 678 |S251 - 0 77 1 -588
79 -308. | 679 |S250 - 0 7 0 -590:
580 -336. | 680 |S249 - 0 78 9 -593¢
581 -364. | 681 [S248 - 0 78 8 -5964.
582 -392. | 682 |S247 -3192.0 782 7 -5992.0 | 86l
583 6 -420. | 683 |S246 -3220.0 783 6 -6020.0 | 99!
584 5 -448. | 684 [S245 -3248.0 7 5 -6048.! 86!
585 4 -476. | 685 [S244 -3276.0 7 4 -6076.
586 -504. 6 |S243 -3304.0 7 3 -6104.
587 |S34. - 7 1S242 -3332.0 7 142 -6132.
588 |S34 - 8 [S241 -3360.0 788 [S141 -6160.
589 |S34 - 9 [S240 -3388.0 789 |S140 -6188.
590 |S33 -616. 0 [S239 -3416.0 790 |S139 -6216.
[501] 644 [691 [5238 34440 7915138 6244,
[592] 672. 692 [5237 3472.0 792 [S137 6272.
[593] ~700. 693 [5236 -3500.0 7 -6300.
504 ] 694 5235 -3528.0 7 6328,
595 756. 695 [5234 -3556.0 7 -6356.
596 | 784, 696 [5233 -3584.0 7 6384
[597 ] 812. 607 [s232 3612.0 | 9957 | |7 6412,
598 -840. 698 [S231 -3640.0 860.7 798 -6440. 860.7
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Preliminary

HD66790R PAD Coordinates (Staggered output side 3 Rev1.0 2004
No.Jpad name| X Y No. Jpad name| X Y
[799]5130 -6468.0 899534 9295 361
29 6496.0 -9160. 333
[801[S128 6524.0 02958 | 3058 |
7 6552.0

09 ~6748.0
1 -6776.0
~6804.0
~6832.0
-6860.0
0
5 0
6 0
7 0
8 0
9 0
20 6.0
821 0
822 0
[23]5106 0
824 05 0
8255104 0
8265103 0
[827]S102 2.0
8285101 0
829 0
0 0
1 0
2 0
0.0 |
0
0
0
-7532.0
838 (501 7560.0
39| -7588.0
-7616.0
-7644.0
-7672.0
-7700.0
-7728.0
-7756.0
-7784.0
34 7812.0
34 8 -7840.0
7 5.0 |

3|3
3|3

2

o|olo|o|o|o|ole

N|R(8|8|3

N

IN|=[S
@
2
&

|
3
R\
A
2|2
&3

SIS SISISISIS 3
o3[z |a|F|3[N|3|3|3|3|3B|R
[
a
k3

MY2

=
H
2
N

®
3| S!
NI
SIS
212|12|R|R(R(R[L[L|L

IMMY2

90 IMMY2

898 [S35

6.04
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BUMP Arrangement
26 , 30,28
— — A
90 )
Y S=2340um
1~872
§1-8720 135 45
A
Y 90
28 | 28 .
—>—> Unit: um
54
I/0 PAD K $=5400um
(Straight) 100
v
Min.85.6 Unit: um
54
[P
/O PAD 1 100 il
(Laced)
140 40
e gl g
100
Corner PAD —>
100 1
Unit: um
Figure 3
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Wiring example

a0 \ Rev.1.0 2004.6.4

 /
'

Display

]
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Preliminary

Pin function

Table 2 Power supply pins

Signals 110 Connected to Function Unused pins
Vcc S  Power supply Logic supply voltage

IOVce S  Power supply Interface supply voltage

GND S  Power supply Logic ground

Vi S  Power supply Analog supply voltage

AGND S  Power supply Analog ground
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HD66790R Preliminary
Table 3 DCDC converter pins
Signals /0 Connected to Function Unused pins
VciOUT O Vil or Vci A reference voltage for the step-up circuits, generated
from Vci-GND as a reference level. The voltage level is
set according to VC[2:0]. Connect a stabilizing capacitor
when using. When not in use, leave it open.
VciLVL Power supply A reference supply voltage setting the maximum electrical
(Vci) potential of ladder resistor for generating reference supply
voltage. Set at the Vci level in normal operation.
VLOUT1 O DDVDH A supply voltage having twice the VciOUT level. An output
from the step-up circuit 1. Connect a stabilizing capacitor
when in use.
DDVDH | VLOUT1 or A supply voltage for source driver and Vcom drive.
power supply Connect to VLOUT1 when using the internal step-up
circuit. When not using the internal step-up circuit,
connect to an external power supply.
VLOUT2 O  Stabilizing A supply voltage having either 6, 7, or 8 times the VciOUT
capacitor level. An output from the step-up circuit 2, when
DDVDH=VciOUT x 2. The step-up factor is set according
to BT[2:0]. Connect a stabilizing capacitor when using
VGH.
VGH | VLOUTZ2 or A supply voltage to drive the gate driver circuit
power supply incorporated in the TFT LCD panel.
VLOUT3 O  Stabilizing A supply voltage of either -5, -6, or -7 times the VciOUT
capacitor level, output from the step-up circuit 2, when
DDVDH=VciOUT x 2. The step-up factor is set according
to BT[2:0]. Connect a stabilizing capacitor when using
VGL.
VGL | VLOUT3 or A supply voltage to drive the gate driver circuit
power supply incorporated in the TFT LCD panel.
VLOUT4 O  Stabilizing A supply voltage having -1 times the VciOUT level. An
capacitor output from the step-up circuit 2. Connect a stabilizing
capacitor when in use.
VCL | VLOUT4 or VcomL drive supply voltage.
power supply
C11+, C11- /0 Step-up Connect a stabilizing capacitor when using the step-up Open
capacitor circuit 1.
C12+, C12- /0 Step-up Connect a stabilizing capacitor when using the step-up Open
capacitor circuit 2.
C21+, C21- /0 Step-up Connect a stabilizing capacitor when using the step-up Open
capacitor circuit 2.
C22+, C22- /0 Step-up Connect a stabilizing capacitor when using the step-up Open
capacitor circuit 2.
C23+, C23- /0 Step-up Connect a stabilizing capacitor when using the step-up Open
capacitor circuit 2.
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Table 4 Common electrode output and control pins

Signals /10 Connected to Function Unused pins

VREG10UT O  Stabilizing A voltage level generated by multiplying the internal
capacitor reference voltage REGP, having the same electrical
potential as VciOUT, by a factor 1.27 ~ 1.92. The REGP
is generated internally from the Vci-GND level. The step-
up factor for REGP is set by instruction (VRH[3:0]). Open
VREG10UT serves as (1) source driver grayscale
reference level VDH, (2) VcomH reference level, (3)
Vcom width reference level. Connect a stabilizing
capacitor in use. When not in use, leave it open.

VCOM1, O  TFT panel Output the Vcom level to the TFT panel’s common
VCOM2 common electrode. Both VCOM1 and VCOM2 output the same
electrode signal. VCOM1 and VCOM2 are arranged on the left and

right sides of the chip respectively for convenience of
arrangement. Use either one of them.

VcomH O  Stabilizing Vcom High. The output level is adjusted by instruction
capacitor (VCM[4:0]).

VcomL O  Stabilizing Vcom Low. See “Voltage Setting Pattern Diagram” for
capacitor or reference. The Vcom Low level is set by instruction
open (VDV[4:0]), which sets the amplitude VcomH-VcomL

using the VcomH level as a reference. When VCOMG=0,
the VcomL output is halted. In this case, a capacitor
connection is not required.

VcomR Variable Use the VcomR pin when adjusting the VcomH level
resistor using a variable resistor. When using VcomR, halt the
VcomH internal adjusting circuit by instruction (VCM[4:0])
and connect a variable resistor between VREG10UT and Open
GND. When not using VcomR (not adjusting VcomH with
a resistor externally), leave the VcomR pin open, and
adjust the Vcom level by instruction (VCM[4:0]).

Table 5 Source driver output and control pins

Signals /0 Connected to Function Unused pins

S1~ 8720 O LCD Source signal lines, which output LCD applied voltages.
The shift direction of source output is changeable by
setting the SHL pin.

Table 6 Source driver power supply pin

Signals /0 Connected to Function Unused pins

VGS S GNDor

resistor Source driver power supply Low.
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Table 7 Grayscale level monitor pins

Signals /10 Connected to Function Unused pins
VMON /O OPEN A grayscale level monitor pin. Do not use this pin.

Disconnect it.
RESETB I MPU or A reset pin. The HD66790R is initialized during RESETB

external RC Low. Be sure to execute a power-on reset after turning
circuits on the power supply.

VSYNC I LCTC A frame synchronous signal. The effective polarity of the

signal is changeable by setting the VPL pin.
HSYNC | LCTC A line synchronous signal. The effective polarity of the

signal is changeable by setting the HPL pin.
DOTCLK I LCTC A DOTCLK signal. The effective polarity of the signal is

changeable by setting the DPL pin.
ENABLE LCTC A data ENABLE signal The effective polarity of the signal

(data input timing edge) is set by the EPL bit.
PD17-0 LCTC A data bus to input display data in units of 18 bits (6 bits

(grayscale) x 3 dots (RGB)). GND or Vee
IM GND or Vcc  RGB interface mode switching pin.

If IM = “L”: input RGB dot data at a time via 18-bit RGB

interface.

If IM = “H”: input one dot data (6 bits) at a time via 6-bit

interface (input RGB dot data by 3 transmissions).
Table 8 Register control interface pins
Signals /10 Connected to Function Unused pins
ID I GND or Vcc  Chip ID setting pin for serial interface.
CS I MPU Chip select signal for serial interface. Fix to Vcc

If CS = “L": select the HD66790R (accessible).

If CS = “H”: not select the HD66790R (inaccessible)
SCL I MPU Synchronous clock signal for serial interface. Fix to Vcc
SDI I MPU Data input pin for serial interface. Input data on the rising Fix to Vcc

edge of SCL signal.
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Table 9 Gate driver control signal function setting pins

Signals /0 Connected to Function Unused pins

LSENR | GND or Vcc  Level shifter output ENABLE signal.
If LSENR = “H”: enable level-shifter output levels from
SOUTXR pins (x: 1~4)
If LSENR = “L”: output the VGL level from SOUTxR pins. B

In consideration of current consumption increase and
voltage drop, set LSENL = “L” if LSENR ="H".

LSENL | GND orVcc  Level shifter output ENABLE signal.
If LSENL = “H”: enable level-shifter output levels from
SOUTXL pins (x: 1~4)
If LSENL = “L”: output the VGL level from SOUTxL pins. -

In consideration of current consumption increase and
voltage drop, set LSENR = “L” if LSENL ="H".

Table 10 Gate driver control signal within level shifter

Signals 110 Connected to Function Unused pins
SOUT1R (0] A frame pulse signal for LCD (a level-shifter output having Open
SOUT1L an operating amplitude VGH-VGL).

SOUT2R o A line cycle clock signal for LCD (a level-shifter output Open
SOUT2L having an operating amplitude VGH-VGL).

SOUT3R (0] A signal for LCD (a level-shifter output having an Open
SOUT3L operating amplitude VGH-VGL).

SOUT4R (0] A signal for LCD (a level-shifter output having an Open
SOUT4L operating amplitude VGH-VGL).

Table 11 Gate driver control signal for logic level

Signals /0 Connected to Function Unused pins

M (0] Alternating cycle clock signal (logic level output). Open
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Table 12 TEST pins

Signals 110 Connected to  Function Unused pins
TESTO1 (0] Open A monitor pin for S1.
TESTO2 (0] Open A monitor pin for S720.
TEST1 I GND A logic test pin.
TESTS I GND A logic test pin.
TESTS (0] Open A logic test pin.
VTEST1 (0] Open An analog test pin.
VTEST2 (0] Open An analog test pin.
ITEST (0] Open An analog test pin.
TDCA (0] Open An analog test pin.
TDCB (0] Open An analog test pin.
TESTA1 (0] Open An analog test pin.
TESTA2 (0] Open An analog test pin.
TESTA4 (0] Stabilizing  An analog test pin.
capacitor
TESTL GND An analog test pin.

Table 13 Dummy pins

Signals 110 Connected to Function Unused pins
DUMMY 1 ~ 15 - Open Disconnect these pins.
DUMMYR 110 Dummy pads. DUMMYR can also be used for measuring
COG contact resistance.
VececDUM1~4 O Pins to fix High level. Use them to fix the levels of mode
pins.
GNDDUM1~3 O Pins to fix Low level. Use them to fix the levels of mode
pins.

Patents of dummy pin which is used to fix pin to VCC or GND are pending and granted.

PATENT ISSUED: United States Patent No. 6,323,930

PATENT PENDING: Japanese Application No. 10-514484
Korean Application No. 19997002322
Taiwanese Application No.086103756
(PCT/JP96/02728(W098/12597)
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Instruction

The HD66790R supports an interface to a microcomputer to manage high-quality display and low power
consumption drive by setting instruction. See “Serial Interface” for reference to setting and timing chart
and so on.

Index: IR
RS1 D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 DI DO
0 0 0 0 0 0 0 0 0 0 0 0 ID4 ID3 | ID2 ID1 DO
Default - - - - - - - - - - - 0 0 0 0 0
Specifies the index of the registor to access. When changing the setting in a register, make sure to specify
its index in this register.
Power Color 1: R01h
RS1 D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 DI DO
1 o [ 95|85 | 5 |eon| o [mr2|Bm |Bro| 0S| BC | D¢ | ap2 | APt | AP0 | siP
Default - 0 0 0 0 - 1 1 1 0 0 0 0 0 0 0

SLP: Sets sleep mode. Upon setting SLP = “17, the HD66790R’s internal state becomes the same as when
AP[2:0] =“000”, in which the power circuit operation (DCDC step-up circuits) is halted but the source
amplifiers and other circuits are operating normally. This does not mean the AP[2:0] bits are overwritten to
“000” upon setting sleep mode. This register setting is enabled from the next VSYNC assert timing.

AP[2:0]: Adjusts the constant current in the constant current source in internal operational amplifier circuit.
The operational amplifier circuit is stabilized with the higher constant current. Adjust the constant current
taking the trade-off between grayscale level stability and current consumption into account. In cases like
sleep and standby modes when there is no display on the screen, set AP[2:0] = “000” to halt the operational
amplifiers to reduce power consumption. If AP[2:0] is set to other than “000”, the step-up circuits 1, 2
output VLOUT1 and VLOUT2 respectively.
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Table 14

AP2 APl APO Constant currentin operational amplifiers

0 0 0 Halt operations of operational amplifier and step-up circuits (Default)
0 0 1 0.5

0 1 0 0.75

0 1 1 1

1 0 0 1.25

1 0 1 1.5

1 1 0 Setting disabled

1 1 1 Setting disabled

Note: The values in this table are the ratios of constant currents when AP[2:0] is set to “011”.

DCO0[2:0]: Sets the operating cycle of step-up circuit 1. Current consumption will increase as setting the
higher step-up cycle. Set the optimum cycle taking display quality, power consumption, and power supply
startup characteristics in high temperatures into consideration. The load fluctuation of DDVDH becomes
smaller by setting the higher step-up cycle. The operating cycle of the step-up circuit 2 is set separately
with DC1[2:0].

Table 15
(I?ZC ([))f ([))OC Step-up circuit 1: Step-up cycle
0 0 0 DOTCLK/32 (Default)
0 0 1 DOTCLK/64
0 1 0 DOTCLK/ 128
0 1 1 DOTCLK/ 256
1 0 0 DOTCLK/512
1 0 1  Setting disabled
1 1 0 DOTCLK/16
1 1 1  Setting disabled

Rev.1.0, October.22.2004, page 24 of 99
RENESAS



HD66790R Preliminary

BT[2:0]: Sets the step-up factor for the internal step-up circuits. Change the step-up factor according to the
power supply voltages in use.

Table 16
VLOUT1 output: Vcil x 2 (fixed whatever the setting of BT[2:0])
BT2 BT1 BTO VLOUT1 output Capacitor connection pins
* * * Vit x 2 VLOUT1, C11
VLOUT2, VLOUTS3 outputs:
BT2 BT1 BTO VLOUT2 VLOUT3 Capacitor connection pins
0 0 0 - (VCiOUT[X"_E;]DVDH X3)  VLOUT2, VLOUT3, C12#, C21, C22%
0 0 1 DD\[/)E’Q x4 - (DE[’):/_DG']' x3) VLOUT2, VLOUT3, C21, C22%
0 1 0 - (VCiOUT[X‘”_%']DVDH X2)  \oUT2, VLOUTS, C12%, C21%, C22%
0 1 1 - (VCiOUT[X‘”_'g']DVDH X3)  VLOUT2, VLOUTS, C12#, C21, C22#
1 0 0 Vaour FXD7[;V - (D'[D)Y'_DGT x3) VLOUT2, VLOUTS, C21#, G224
1 0 1 - (VCiOUT[X"_%]DVDH X2)  \ioUT2, VLOUTS, 12+, C21%, C22%
1 1 0 OOVDH x 3 - (DE[’):/_DG']' x3) VLOUT2, VLOUT3, C21, C22%
1 1 1 [x 6] - (VCiOUT[X‘”_%']DVDH X2)  \LOUT2, VLOUT3, C12t, C21# (Default)

Notes: 1. The step-up factors in the brackets are the factors against VciOUT, when short-circuiting
VLOUT1 and DDVDH.

2. When using VLOUT1/2/3/4 pins, connect capacitors as required.

GON: Controls Vcom output. When GON = “0”, the Vcom output level becomes GND.

DC1[2:0]: Sets the operating cycle of step-up circuit 2. Current consumption will increase as setting the
higher step-up cycle. Set the optimum cycle taking display quality, power consumption, and power supply
startup characteristics in high temperatures into consideration. The load fluctuation of DDVDH becomes
smaller by setting the higher step-up cycle. The operating cycle of the step-up circuit 1 is set separately
with DCO[2:0].

Table 17
?ZC ]I?f ?(? Step-up circuit 2: Step-up cycle
0 0 0 DOTCLK/64 (Default)
0 0 1 DOTCLK/ 128
0 1 0 DOTCLK/ 256
0 1 1 DOTCLK/512
1 0 0 DOTCLK/ 1024
1 0 1 DOTCLK/ 2048
1 1 0 DOTCLK/ 4096
1 1 1  Setting disabled
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The HD66790R adopts a charge pump method (DCDC) to generate supply voltages to the LSI. The
DDVDH output voltage level fluctuation (ripple) is likely to occur with higher power supply load in
synchronization with the cycle of the division ratio set with DC0[2:0]. Also, with larger DDVDH voltage
fluctuation, source output voltage fluctuation is likely to occur in synchronization with this and this
phenomenon sometime becomes visible as differences in shade on the display in gate line direction. The
DDVDH ripple is also likely to occur in synchronization with \Vcom operation when the Vcom load on the
panel is large. This again will result in source output voltage fluctuation.

To mitigate the DDVDH voltage fluctuation, connect multiple stabilizing capacitors of 1uF to DDVDH in
parallel so that enough capacitance will be secured. Also, use the smallest possible electrical load on the
panel. The following functions are effective to reduce current consumption and power supply load: halt
source amplifiers (EQE, SDC, SDT); use source-Vcom equalize function (EQE, SDT); adjust source
amplifier bias current (TMB). Optimize the settings using these registers according to the characteristics of
the panel.

The HD66790R’s step-up operation is synchronized with DOTCLK, the frequency of which is multiplied
with the division ratio set with DCO0[2:0] or DC1[2:0]. Set the appropriate division ratios to optimize the
DOTCLK frequencies for step-up cycles DCDC1, DCDC2. Set DCO0[2:0] and DC1[2:0] so that the
frequencies of step-up cycles DCDC1, DCDC2 are set from 25KHz to 100KHz and from 5KHz to 25KHz,
respectively with the smaller division ratio for DCDC1 than that for DCDC2. The HD66790R can operate
with step-up cycle frequencies not within the recommended ranges. However, current consumption will
increase with higher step-up clock frequency, which results in output voltage drop. It is important to check
the quality of display in setting. When operating with a frequency not within the recommended range, it
demands special attention in generating supply voltage levels according to the power supply setting
sequence (page 70). In this case, it will take longer to generate the VGH and VGL levels after setting
AP[2:0] at the power supply setting instruction 1 stage in the sequence. Upon setting DK = 0 to generate
the DDVDH level at the power supply setting instruction 2 stage in the sequence, the relationship of
electrical potentials between DDVDH and VGH is likely to be reversed, which results in failed power
supply generation. For this reason, spread between the two setting stages in the sequence.

In general, the DDVDH ripple synchronized with the DCDC frequency can be mitigated by raising the
step-up clock frequency by setting a smaller division ratio because the electrical potential fluctuation
synchronized with the higher DCDC frequency will be smaller. In this case, the visible effects from
DDVDH ripple will become smaller. However, the DDVDH output voltage is likely to drop at high
frequencies because of compromised efficiency. When fDOTCLK = 5MHz, setting the division ratio
between 1/128 and 1/256 can minimize the output impedance.

There are cases that lines are seen moving in gate line direction (horizontally) on the screen with some
division ratio setting. This phenomenon has something to do with the step-up cycles DCDC1, DCDC2,
which are the same with the cycles of respective division ratios. For example, when setting the division
ratio to 1/64, the charge pump cycle occurs every 64 DOTCLKS and the DDVDH ripple occurs in a cycle
of 64 DOTCLKSs. The DDVDH ripple causes source output voltage fluctuation and it appears as
differences in shade on the screen in gate line direction. This phenomenon can be explained by the
following reason. When the total duration of horizontal back porch period (HBP) and horizontal front
porch (HFP) period lasts for 320 DOTCLKS, and not 160 DOTCLKS, the number of DOTCLK in 1H
(horizontal) period becomes 272. In this case, since the number of DOTCLK in 1H period is not a multiple
of 64, i.e. the number of DOTCLK in one charge pump cycle, the DDVDH ripple occurs at different lines
and it appears as a visible phenomenon that the differences in shade are seen moving in gate line direction.
Accordingly, this problem will overcome by setting the total duration of HBP and HFP periods to 256
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DOTCLK (the least common multiple of 32, 64, 128, and 256) when the division ratio of DCDC1 is 1/16,
or 1/256. When the division ratio of DCDC1 is 1/512, set 1H period to 256 DOTCLKSs and the total
number of horizontal line (the number of valid lines+HBP+HFP) to an odd number. This is because one
charge pump cycle lasts for 2 line periods. If the total number of horizontal line is set to an even number,
the DDVDH ripple is fixed at the same lines, which appears as the differences in shade in gate line
direction every 2 lines. However, by setting the total number of horizontal line to an odd number, the
DDVDH ripple, which occurs every other lines, occurs every 2 frame periods with regard to each line.
Accordingly, the voltage fluctuations are offset during 2 frame periods, and the differences in shade
occurring every two lines will disappear.

The following are examples of setting. In 18-bit interface mode, set the division ratios of DCDC1 and
DCDC2 to 1/128, 1/512, respectively when DOTCLK =5MHz. The number of DOTCLK in 1H period
should be 256 DOTCLKS. In 6-bit interface mode, the frequency of DOTCLK becomes three times higher
than otherwise for the same frame frequency. In this case, DOTCLK = 15MHz, and the recommended
combination of division ratios of DCDC1 and DCDC?2 is either 1/512, 1/2048 or 1/256, 1/1024,
respectively. Even when the division ratio of DCDCL is set to 1/32 for fair quality of display, it is
recommended to set as high a division ratio as possible (lower step-up clock frequency) for DCDC2.

Voltage setup 1 : RO1h

RSl D15 D14 Di3 D12 DI DO D9 D8 D7 D6 D5 DA D3 D2 DL DO
1 0 0 0 0 | bk | o |Poc| o | PoN V';"' V';H VFfH V'SH vez | ver | veo
Default - - - - 1 - 0 - 0 0 0 0 0 0 0 0

VC[2:0]: Generates the VVciOUT output and the VREG1OUT input levels using VciLVL as a reference.
The step-up factors set with VC[2:0] are follows. Set VC[2:0] to “000” when the Vci level externally.

Table 18
VC2 VC1 VCO VciOUT voltage (REGP)

0 0 VciLVL (Default)

0.92 x VciLVL

0.90 x VciLVL

0.87 x VciLVL

0.85 x VciLVL

0.83 x VciLVL

0.73 x VciLVL

RlRkr|lRr|lRr|lo|lo|lo|o
RrlrRr|lo|lo|kr|r]|oO
Rlo|lr|o|r|oO|r

Setting disabled
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VRH[3:0]: Sets the amplifiying factor of REGP from 1.27 to 1.92 to output VREG1OUT level. REGP is
the VciOUT input level set with VC[2:0].

Table 19

VRH3 VRH2 VRH1 VRHO VREG1OUT voltage
0 0 0 0 1.27 x REGP (Defarult)
0 0 0 1 1.32 x REGP

0 0 1 0 1.37 x REGP

0 0 1 1 1.42 x REGP

0 1 0 0 1.47 x REGP

0 1 0 1 1.52 x REGP

0 1 1 0 1.57 x REGP

0 1 1 1 Halt

1 0 0 0 1.62 x REGP

1 0 0 1 1.67 x REGP

1 0 1 0 1.72 x REGP

1 0 1 1 1.77 x REGP

1 1 0 0 1.82 x REGP

1 1 0 1 1.87 x REGP

1 1 1 0 1.92 x REGP

1 1 1 1 Halt

PON: Controls ON/OFF of VLOUT?3 output.

Table 20
PON VLOUT3

0 OFF (Default)

1 ON

POC: Controls the power control mode.

Table 21

POC Power control mode

0 Power control mode. All white display on the screen (Default)
1 Normal operation mode. All I/O interfaces are operable.

Notes 1. See “Power control” for details.
2. The setting is enabled from the next VSYNC assert timing.
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DK: Controls DDVDH.

Table 22
DK Function

0 Generates DDVDH simultaneously with VGH. Startup the step-up circuit
1 (VLOUT1 output) according to the step-up factor set with AP[2:0].

1 Halt step-up circuit 1 (VLOUT1). (Default)

Voltage setup 2: R02h

RS1 D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

1 0 0 VCO VDV VDV VDV VDV VDV 0 0 0 VCM | VCM | VCM | VCM | VCM
MG 4 3 2 1 0 4 3 2 1 0
Defautt | - - 0 0 0 0 0 0 - - - 0 0 0 0 0

VCOMG: When VCOMG = “1”, the VcomL output level is set by instruction VDV[4:0]. VCOMG = “1”
is enabled when PON = “1”. When VCOMG = “0”, the VcomL output level is fixed to the GND level and
the register setting VDV[4:0] is disenabled. In this case, the supply voltage for VcomL (VLOUT4) is
halted. Since the register setting VCOMG affects the power supply startup sequence, set VCOMG
according to the power supply startup sequence.
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VCMI4:0]: Sets the amplyfying factor from 0.41 to 1.000f VREGIOUT to generate VcomH (Vcom High).
The VcomH level adjustment using internal volume is halted by setting VCM[4:0] = “11111" and the
VcomH level can be adjusted using an external resistor connected to the VcomR.

Table 23

VCM4 VCM3 VCM2 VCM1 VCMO VcomH voltage

0 0 0 0 0 VREG1 x 0.41 24/60R (Default)
0 0 0 0 1 VREG1 x 0.43 26/60R
0 0 0 1 0 VREG1 x 0.45 27/60R
0 0 0 1 1 VREG1 x 0.47 28/60R
0 0 1 0 0 VREG1 x 0.49 29/60R
0 0 1 0 1 VREG1 x 0.51 30/60R
0 0 1 1 0 VREG1 x 0.53 32/60R
0 0 1 1 1 VREG1 x 0.55 33/60R
0 1 0 0 0 VREG1 x 0.57 34/60R
0 1 0 0 1 VREG1 x 0.59 35/60R
0 1 0 1 0 VREG1 x 0.61 36/60R
0 1 0 1 1 VREG1 x 0.63 38/60R
0 1 1 0 0 VREG1 x 0.65 39/60R
0 1 1 0 1 VREG1 x 0.67 40/60R
0 1 1 1 0 VREG1 x 0.69 41/60R
0 1 1 1 1 Setting disabled

1 0 0 0 0 VREG1 x 0.71 42/60R
1 0 0 0 1 VREG1x0.73 43/40R
1 0 0 1 0 VREG1 x 0.75 44/60R
1 0 0 1 1 VREG1 x 0.77 45/60R
1 0 1 0 0 VREG1 x 0.79 47/60R
1 0 1 0 1 VREG1 x 0.81 48/60R
1 0 1 1 0 VREG1 x 0.83 50/60R
1 0 1 1 1 VREG1 x 0.85 51/60R
1 1 0 0 0 VREG1 x 0.87 52/60R
1 1 0 0 1 VREG1 x 0.89 54/60R
1 1 0 1 0 VREG1 x 0.91 55/60R
1 1 0 1 1 VREG1 x 0.93 56/60R
1 1 1 0 0 VREG1 x 0.95 57/60R
1 1 1 0 1 VREG1 x 0.97 58/60R
1 1 1 1 0 VREG1 x 1.00 60/60R
1 1 1 1 1 Disenables internal volume adjustment and enables

adjustment with an external resistor.
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VDV[4:0]: Sets the amplyfying factor of VREG1OUT from 0.6 to1.48 to change the amplitude of Vcom,
when it is defined between VcomH and VcomL. When VCOMG = “07, the register setting VDV[4:0] is
disenabled.

Table 24
vVDV4 VDV3 VDV2 VDV1 VDVO Vcom amplitude

0 0 0 0 VREG10UT x 0.60  36/60R (Default)

VREG10UT x 0.63  38/60R

VREG10UT x0.66  40/60R

VREG10UT x0.70  42/60R

VREG10UT x0.73  44/60R

VREG10UT x0.77  46/60R

VREG10UT x0.80  48/60R

VREG10UT x0.83  50/60R

VREG10UT x0.87  52/60R

VREG10UT x0.90  54/60R

VREG10UT x0.93  56/60R

VREG10UT x 0.97  58/60R

VREG10UT x 1.00  60/60R

VREG10UT x 1.03  62/60R

Setting disabled

Setting disabled

VREG10UT x 1.05  63/60R

VREG10UT x 1.08  65/40R

VREG10UT x1.12  67/60R

VREG10UT x 1.15  69/60R

VREG10UT x1.18  71/60R

VREG10UT x 1.22  73/60R

VREG10UT x1.25  75/60R

VREG10UT x1.28  77/60R

VREG10UT x1.32  79/60R

VREG10UT x1.35 81/60R

VREG10UT x 1.38  83/60R

VREG10UT x1.42  85/60R

VREG10UT x1.45 87/60R

VREG10UT x 1.48  89/60R

Setting disabled

Rl aAalaAalaAalaAaliaAal Al AalaAalalaAalaAafalal Al 0|00l 0l0Ol0Oj0Oj0Oj0Ojl0O|O|O|O| O O

alalalalala|lalalo|lo|lo|o|lo|lojo|lo|a|a|alalalalala|lo|lo|olo|lo|lo|o
alala|la|lo|lo|lolo|a|la|la|la|lo|lojo|lo|a|a|alajlo|lo|lo|o|a|alalalo|lo|o
alalo|lo|la|a|ojlo|a|la|lo|o|a|a|lo|lo|a|a|o|o|alalo|lo|a|a|lolo|a|l-a|o
a2lo|la|lo|la|o|n|o|a|lo|a|lo|a|lo|a|lo|a|lo|m|o|a|lo|la|lo|a|o|alo|a|lo|~

Setting disabled
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Driver output control: RO3h

RS1 D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

1 0 | VPL |HPL |DPL |EPL | O 0 |SHL| o 0 0 o [SOT|SoT | o 0
Default - 0 0 0 0 - - 0 - - - o 0 0 - -

SDT[1:0]: Sets the source output delay time. Set an optimum delay time for the characteristics of the panel
when using source-Vcom equalizing function and source amplifier halt function.

Table 25
Source output delay time
18-bit RGB I/F (5SMHz)  6-bit RGB I/F (16MHz)

SDT1 SDTO Delay

0 0 10 DOTCLKs 2.0 uS 1.8750 uS (Default)
0 1 40 DOTCLKs 8.0 uS 7.5uS

1 0 80 DOTCLKs  16.0 uS 15.0 uS

1 1 120 DOTCLKs 524 uS 22.5 uS

Note: The delay time changes according to the DOTCLK frequency.

SHL.: Sets the shift direction of source output.

Table 26
SHL Shift direction
0 (81, S2, S3) — (S718, S719, S720) (Default)
1 (S718, S719, S720) — (S1, S2, S3)

EPL: Sets the signal polarity of ENABLE pin to input data.

Table 27
EPL Porality
0 If ENABLE = “L”, enables data write operation. (Default)

If ENABLE = “H”, disenables data write operation.

If ENABLE = “H”, enables data write operation.
If ENABLE = “L”, disenables data write operation.

DPL: Sets the signal polarity of DOTCLK pin.

Table 28
DPL Porality
0 Take in data on the falling edge of DOTCLK. (Default)
1 Take in data on the rising edge of DOTCLK.
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HPL.: Sets the signal polarity of HSYNC pin.

Table 29
HPL Porality
0 Low active. (Default)
1 High active

VPL: Sets the signal polarity of VSYNC pin.

Table 30
VPL Porality
0 Low active. (Default)
1 High active

SOUT1
(Frame signal)

1 horizontal period (1H)

I

SOUT2
(Line cycle clock 1)

OuUT3
(Line cycle clock 2)

B [

— ecw’vn:O]

—>  <—CLW[1:0]

—

—

-

S1to §720

):( 1line X 2Line X 3Line X 4Line X 5Line X

(Source output)

e.g.) gate select signal
Gate 1

SOTH:] — i !
—>  <— SDT[1:0]

[ Tl

Gate 2

Gate 3

Figure 4
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LCD driving waveform control, Source output control: R04h

RS1 D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

1 0 0 0 0 0 0 N,YV N(\)N 0 0 0 0 BP3 | BP2 | BP1 | BPO
Default - - - - - - 0 1 - - - = 0 0 1 0

NWI[1:0]: Selects the alternating cycle between VcomH and VcomL. For details, see “LCD AC drive”.
The register setting is enabled from the next VSYNC assert timing.

Table 31
NwW1 NWO  alternating cycle
0 0 Every frame
0 1 Every line (Default)
1 0 Every 2 lines
1 1 Setting disabled

BP[3:0]: Sets the blank period (back porch) in the following figure by line periods. The back porch period
should be 14 line periods > back porch period > 2sline periods. The front porch period starts after the end
of transfer of display data and lasts until the next VSYNC assert timing. The setting is enabled from the
next assert timing

——a Back porch

Display data

Front porch

==
'

Figure 5
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Table 32

BP3 BP2 BP1 BPO Back porch line period

Setting disabled

Setting disabled

2 line period (Default)

3 line period

4 line period

5 line period

6 line period

7 line period

8 line period

9 line period

10 line period

11 line period

12 line period

13 line period

14 line period

Al Al O|lO|O|O|O|O|O| O
=S| R A A0 0O|0O|O0O| ||| ~O|lOC|O| O
= | 2| 0O, |O|O0O| | ~O|lOC|—~|—~|]O|O
= O|~|O|=~|O|—_|O|O|=|O|OC|—=|O|~|O

Setting disabled

Gate output control: R05h

RS1 D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
CLW | CLW NO NO GA RE
1 0 0 1 0 0 0 1 0 0 0 ON DTE 0 v 0 0
Default - - 0 0 - 2 0 0 - - 0 0 - 0 - -

REV: The relationship between grayscales and output levels can be reversed with REV as follows. The
register setting is enabled from the next VSYNC assert timing.

Table 33
REV Grayscale Source output grayscale voltage
level Positive porality Negative porality
T b
1 000000b[0] V63 VO
111111b[63] VO V63
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DTE: Outputs gate off signal. The register setting is enabled from the next VSYNC assert timing.

Table 34
DTE Gate off signal
0 Halt (Default)
1 Output

GAON: Sets the level of gate all ON signal. See “LCD display signal control” for details with regard to
the selection of output pins. The setting is enabled from the next VSYNC assert timing.

Table 35
GAON Gate off signal
0 Gate output signal: SOUT3, SOUT4="0" (Default)
1 Gate output signal: SOUT3, SOUT4="1"

NO[1:0]: Sets the non-overlap period of gate off signals. The non-overlap time depends on the DOTCLK
frequency.

Table 36

non-overlap period: Delay period when 5MHz

NO1 NOO Delay
18-bit RGB I/F (5MHz) 6-bit RGB I/F (16MHz)

0 0 0 DOTCLK 0.0 ps 0.0000 ps (Default)
0 1 20 DOTCLK  4.0ps 3.7500 ps
1 0 30 DOTCLK 6.0 ps 5.6250 ps
1 1 40DOTCLK  8.0ps 7.5000 ps

CLWI[1:0]: Sets the output timings of display line cycle clocks (SOUT2, 3). The delay periods change
according to the DOTCLK frequency.

Table 37
CLW CLW Delay non-overlap period: Delay period when 5MHz
1 0 18-bit RGB I/F (5MHz) 6-bit RGB I/F (16MHz)
0 0 0 DOTCLK 0.0 us 0.0000 ps (Default)
0 1 10 DOTCLK 20ups 1.8750 ps
1 0 20 DOTCLK 4.0 ps 3.6250 ps
1 1 30 DOTCLK 6.0 us 4.6875 ps
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: 1H period - 1H period |
h 1 ]
; CLWI[1:0] |
SOUT2 :
(Line cycle clock) |_
—> <— CLW[1:0]

SOUT3
(Line cycle clock)

SOuUT4
(gate off signal)

—> < NOI[1:0] —> <<— NO[1:0]

non-overlap period non-overlap period

Figure 6

Display signal select control, frame control 1: R06h

RS1 D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
DS GIF [ GIF | FH FIT [ AIT FWI | Fwi
1 0 R e 0 y 0 | N 0 1 0 0 0 f 0
Default | - - 0 1 - - 0 0 1 - 1 0 - - 1 1

IFS: Halt the operation of display circuit by fixing the input level of RGB interaface signals (HSYNC,

VSYNC, ENABLE, PD17-0, DOTCLK) within the LSI. In this cae, the first input level to the interface

circuit is active.

When setting IFS = “1” after executing display off and power supply off according to the sleep mode

sequence (p.71), the HD66790R enters the sleep mode. In sleep mode, current consumption is in propotion
to the input clock frequency. To make the current consumption in sleep mode equal to that in the standby
mode, halt all input signals by fixing the level at input stage. The register setting is enabled from the next

VSYNC assert timing.

Table 38
IFS RGB internface input
0 Input (Default)
1 Halt
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DSC: Controls ON/OFF of LCD display signals. The register setting is enabled from the next VSYNC
assert timing. When DSC = 0, the level shifter outputs signals having amplitude betwen VGH and VGL
from the SOUT1/2/3/4 pins. Be sure to set DSC = “0” before power supply startup. See “Power Supply
Setting”(p.70) for details.

Table 39
DSC SOUT1/2/3/4 output
0 OFF (fix all the output at the VGL level)
1 ON (Default)

Note: SOUT 1/2/3/4 are outputs from the level shifter (voltage: VGH-VGL).

FWI[1:0]: Sets the high width of SOUT1 (frame timing signal). The durtaion of high width period
depends on the DOTCLK frequency. The register setting is enabled from the next VSYNC assert timing.

Table 40

) ) ) Time for the high width period when 5MHz
FWI1 FWIO High width period

18-bit RGB I/F (5MHz)  6-bit RGB I/F (16MHz)

0 0 10 DOTCLK 2.0 us 1.8750 ps
0 1 40 DOTCLK 8.0 us 7.5000 ps
1 0 80 DOTCLK 17.0 us 15.000 ps
1 1 Until the end of 1H period - - (Default)

FTI1-0: Sets the assert timing of SOUT1 (frame timing signal) in 1H period. The time lag before SOUT1
is asserted depends on the DOTCLK frequency. The sregister etting is enabled from the next VSYNC
assert timing.

Table 41

Time lag before assert timing when 5MHz

FTI1 FTIO Asserttiming delay - -
18-bit RGB I/F (5SMHz)  6-bit RGB I/F (16MHz)

0 0 0.0 DOTCLK 0.0 us 0.00000 ps
0 1 7.5 DOTCLK 1.5 us 1.40625 ps
1 0 17.5 DOTCLK 3.5 us 3.28125 ps
1 1 37.5 DOTCLK 7.5 us 7.03125 ps (Default)
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FHN: Sets the assert period of SOUT1 (frame timing signal). The setting is enabled from the next VSYNC

assert timing.

Table 42
FHN Assert period
0 Lasts for up to 1H period. The register setting (FWI[1:0]) is enabled.
1 Lasts for up to 2H periods. (Default)
(The assert period starts after the delay set with FTI[1:0] and it lasts to the end of
next H peiod irrespective of register setting (FW[1:0])).
1H period
Display line
1 line 2 line 3 line
FWI[1:0]
FTI[1:0] —> <—
SOUT1 P e ————
(Frame signal) (FHN=0) (FHN=1)
SOoUT2 CLW[1:0]—> S S AR
(Line cycle clock 1) [—
—> < CLW[1:0]
SOUT3
(Line cycle clock 2) R R
Figure 7

GIF[1:0]: Selects the combination of LCD display signals as follows. The register setting is enabled from
the next VSYNC assert timing. When GIF[1:0] = “11”, the assert period always lasts for 1H period
whatever the setting of FHN.

Table 43
GIF1 GIFO SOUT2 SOUT3 SOuUT4
0 0 Line cycle clock 1 Line cycle clock 2 Output VGL (Default)
0 1 Line cycle clock 1 Line cycle clock 2 Gete OFF signal
1 0 Line cycle clock 1 Line cycle clock 2 Gate All ON
1 1 Line cycle clock 3 Gate All On Gate OFF signal
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VSYNC 1

poreuk_[IIAMIAMALE.....

GIF[1:0]=00

SOuUT1
(Frame signal)

1 frame period (1V)

2 horizontal period (2H) at max.

—> 1 horizontal period (1H)
S{0]V) AN : : —
(Line cycle clock 1) ——I [j I— —I [_“_
I 1

—

(Line cycle clock 2)

GIF[1:0]=01

(Gate off signal)

Blank period

GIF[1:0]=10

display period ——————————<— Blank period

SOUT4
(Gate all on signal)

1 frame period (1V)

GIF[1:0]=11 > K——— 1 horizontal period (1H)

SOuUT1
(Frame signal)

(Line cycle CISO?:E-:I;)Z J .... WU_U_‘W ....... TU_ ....... _\u_u_‘u_

SOUT3
(Gate all on signal)

SOUT4 —— i .
(Gate of signal) S

Blank period >

display period

«<— Blank period

Figure 8
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y Control — positive polarity gradient adjustment: RO7h

RS1 D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
1 0 0 0 0 0 P1R2P P1R1P P1R0P 0 0 0 0 0 PCI)'\’ZP PCI)R;P P(;‘BP
Default - - - - - 0 0 0 - - - - 0 0 0
y Control — negative polarity gradient adjustment: R08h
RS1 D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
1 0 0 0 0 0 PEN PﬁN P:R;N 0 0 0 0 0 PORZN P0R1N P(I)'\;N
Defaut | - - - - - 0 0 0 - - - - 0 0 0
y Control - positive polarity amplitude adjustment: ROSh
RS1 D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
1 0 0 0 V1R"1P V1R3P V1R2P V1R1P V1R0P 0 0 0 0 V(;'\;P VORZP V(;R1P V(;QOP
Default - - - 0 0 0 0 0 - - - - 0 0 0 0
v Control — negative polarity amplitude adjustment: ROAh
RS1 D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
1 0 0 0 V1FZN V1R3N V1R’2N V1R’1N V1R0N 0 0 0 0 Vg;N VORZN V0R1N V;)N
Defaut | - - - 0 0 0 0 0 - - - - 0 0 0 0
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v Control — Positive polarity fine adjustment 1: ROBh
RS1 D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
PKP | PKP | PKP PKP | PKP | PKP
1 0 0 0 0 0 12 11 10 0 0 0 0 0 02 | o1 00
Default - - - - - 0 0 0 - - - - 0 0 0
y Control — Positive polarity fine adjustment 2: ROCh
RS1 D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
PKP | PKP | PKP PKP | PKP | PKP
1 0 0 0 0 0 32 | 31 30 0 0 0 0 0 2 | 21 20
Default - - - - - 0 0 0 - = - - 0 0 0
y Control — Positive polarity fine adjustment 3: RODh
RS1 D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
PKP | PKP | PKP PKP | PKP | PKP
1 0 0 0 0 0 52 | 51 50 0 0 0 0 0 42 | M 40
Default - - - - - 0 0 0 5 - - - 0 0 0
v Control — Negative polarity fine adjustment 1: ROEh
RS1 D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 DI DO
PKN | PKN | PKN PKN | PKN | PKN
1 0 0 0 0 0 12 11 10 0 0 0 0 0 02 | o1 00
Default - - - - - 0 0 0 - - - - 0 0 0
v Control — Negative polarity fine adjustment 2: ROFh
RS1 D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 DI DO
PKN | PKN | PKN PKN | PKN | PKN
1 0 0 0 0 0 32 | 31 30 0 0 0 0 0 2 | 21 20
Default - - - = - 0 0 0 - - - - 0 0 0
v Control — Negaitive polarity fine adjustment 3: R10h
RS1 D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
PKN | PKN | PKN PKN | PKN | PKN
1 0 i 0 o 0 52 | 51 50 0 0 0 0 0 42 | 41 40
Default = - = - - 0 0 0 - - - - 0 0 0
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Low Power Mode: R26h
RS1 D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

EQ SD TMB | TMB | TMB
1t oo o fo]o]o| oo oo |T o] "I
Default - - - - - - - - - - 0 0 - 0 0 0

EQE: Enables source-Vcom equalize function. In equalize period, the Vcom drive operation and source
amplifier operation are halted and all source output levels and the Vcom output levels are short-circuited.
The equalize period lasts for the delay time set with SDT[1:0] minus 10 DOTCLK periods in 18-bit
interface mode. In case of 6-bit interface mode, the equalize period lasts for three times longer than in 18-
bit interface mode, i.e. (the delay time set with SDT[1:0] minus (10 DOTCLK periods x 3)).

Table 44
EQE Function
0 Disenables the source-Vcom equalize function (Default)
1 Enables the source-Vcom equalize function

SDC: The source amplifier operation is halted temporarily when EQE = “0” by setting SDC = “1”. The
source amplifier halt period lasts for the delay time set with SDT[1:0] minus 10 DOTCLK periods in 18-bit
interface mode. In case of 6-bit interface mode, the equalize period lasts for three times longer than in 18-
bit interface mode, i.e. (the delay time set with SDT[1:0] minus (10 DOTCLK periods x 3)). When EQE =
“1”, the source-Vcom equalize function has precedence over this function.

Table 45
SDC Function
0 Disenables the source amplifier halt function (Default)
1 Enables the source amplifier halt function
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Sou™
(Frame signal)

SOUT2 .
(Line cycle clock 1) ,_ S
(Line cyclg(c):ILcJ)l?( 2) _—|

e
10 DOTCLK(18-bit intérface) $DT[10
0 DOTCLK(6-bit intetface) i

.

A

i 3
Normal operation S1- s720
EQE SDC (Source output) 1st line 2nd line X 3rd line X 4th line

0 0 VCOM ,_

Halt source amplifiers

=

H
_

EQE SDC (SC?JF-CGSZ)%?DUO 1st line m 2nd Iine»»” 3rd line 4th line MM‘ -
0 1 _tﬁmif ers

-
-

VCOM
_ﬂ+

Source-Vcom equalize function Halt Ycom putput

EQE D S1- S720
Q€ e (Source output) H1st ling 2nd ling Hsrd ling
1

e

4th ling

ﬁI
aline

0
1 1 VCoM

N

Figure 9

TMB[1:0]: Changes the bias current in source amplifiers according to the drivability and load capacity of
the panel. When saving power, set TMB[1:0] =“11” (x 0.8).

Table 46
TMB1 TMBO Function
0 0 Constant current in source amplifier: x 1 (Default)

0 1 Constant current in source amplifier: x 1.15
1 0 Setting disabled
1 1 Constant current in source amplifier: x 0.8

TMB2: Halts the source amplifier operation when TMB2 = “0”. The register setting is enabled from the
next VSYNC assert timing.

Table 47
TMB2 Function
0 Halt source amplifers (Default)
1 Source amplifiers in operation
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Instruction List

RS D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
Index| 0 | © 0 0 0 0 0 0 0 0 0 0 |ID4 | D3 |ID21]| ID1 | IDO
ROOh | 1 0 DC12|DC11|DC10| GON 0 BT2 | BT1 | BTO |DC02|DCO01|DC00| AP2 | AP1 | APO | SLP
ROth| 1| O 0 0 0 |DK | 0 |POC| 0 |PON [VRH3|VRH2|VRH1 |[VRHO |VC2 |VC1 |VCO
RO2h | 1 0 0 comG |DVD4 (DVD3 |DVD2 |DVD1 DVDO| O 0 0 [vCM4 |VCM3|VCM2 VCM1 VCMO
RO3h | 1 0 VPL |HPL |DPL |EPL 0 0 SHL 0 0 0 0 |[STD1|STDO| O 0
RO4h | 1 0 0 0 0 0 0 NW1 |NWO 0 0 0 0 BP3 | BP2 | BP1 | BPO
ROsh| 1 | O 0 [CLw1fcLwo| o 0 |NO1 |NOO | 0 0 [BAON|DTE | 0 |REV | O 0
RO6h | 1 0 0 IFS |DSC 0 0 GIF1 |GIFO | FHN 0 FTI1 | FTIO 0 0 FWI1 |FWIO
RO7h | 1 0 0 0 0 0 |PRP12|PRP11 PRP10| O 0 0 0 0 [PRP02 |PRPO1 [PRP0OO
RO8h | 1 0 0 0 0 0 |PRN12PRN11 PRN10| O 0 0 0 0 |PRNO2 |PRNO1 [PRNOO
R0O9h | 1 0 0 0 RP14 VRP13 VRP12 VRP11 VRP10| O 0 0 0 |VRP03 VRP02 VRP01 VRPOO
ROAh | 1 0 0 0 |VRN14 VRN13 VRN12 VRN11 VRN10| O 0 0 0 RNO3 VRNO2 VRNO1 VRN0OO
ROBh ] 1 0 0 0 0 0 PKP12 PKP11 |PKP10 0 0 0 0 0 PKPO02 [PKP0O1 [PKP0O
ROCh| 1 0 0 0 0 0 PKP32 PKP31 [PKP30 0 0 0 0 0 PKP22 [PKP21 |PKP20
RODh| 1 0 0 0 0 0 |PKP52 |PKP51 PKP50 | O 0 0 0 0 PKP42 [PKP41 |PKP40
ROEh] 1 0 0 0 0 0 |PKN12 |PKN11 PKN10| O 0 0 0 0 [PKNO2 |PKNO1 [PKNOO
ROFh | 1 0 0 0 0 0 |PKN32 |PKN31 [PKN30| O 0 0 0 0 |PKN22 PKN21 [PKN20
R10h | 1 0 0 0 0 0 |PKN52 |PKN51|PKN50| O 0 0 0 0 PKN42| PKN41| PKN40
R26h] 1 0 0 0 0 0 0 0 0 0 0 EQE | SDC 0 |TMB2|TMB1|TMBO
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Reset Function

The HD66790R is internally initialized with a RESET input. During the reset period, the intenal state of
the HD66790R is busy and no access from external devices is accepted. At least 1 ms must be secured for
the reset period. In case of power-on reset, any data transfer and initial instruction setting are prohibited.

1. Instruction bits initial state: See the descriptions of each register in the “Instruction” section.

2. Output pin initial state:

LCD display output: SOUTI1-4R/L Output the “GND” level.
Source output: S1-S720 Output the “GND” level.
AC drive amplitude signal: VCOM Output the “GND” level.
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LCD Signal Output Timing Control Function

The following is a timing chart of control signals of the HD66790R.

HSYNC
(Line synchronizing signal)

DOTCLK
(ifDPL="L") -

Display line

FTI[1:0] —>

SOuUT1

(Frame signal)

reference
point

reference
point

<— 0.5~1.0 DOTCLK

L

1H period (1H)

1 line

2 line

3 line

<—>i Fwif1:0]
e

SOuUT2

(Line cycle clock 1)

(FHN=0)

FHN
(FHN=1)

CLW[1:0]—>

e

SOUT3
(Line cycle clock 2)

J

< CLW[1:0]

S1to S720

SDT[1:0] =

|

< SDT[1:0]

(Source output)

1 line

2 line

VCOM1/VCOM2

(Vcom amplitude signal)

uT4

NO[1:0]—>!

SO
(Gate OFF signal)

< NO[1:0]

Note: When GIF[1:0] = “11”, the assert period always lasts for 1H period whatever the setting of FHN.

Figure 10
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Power Control Function

When POC = “L”, all-white display is on the screen.

Notes: 1. The panel display signals from the SOUT1/2/3/4 pins are output normally.
2. The changes in register setting POC is enabled in synchronization with the VSYNC signal and
the source output level as a result of the change in setting is output from the next assert timing.

Power Supply On Sequence (Example of Usage)

Power supply 4

RESETB

VSYNC | | PONSW = 1Frame L]
ENABLE | | L TUrE LT
port7:0 ] OO0
POC | | POCW = 1Frame >|I
HD66790R| | Inactive Power Control Data Valid
souTt | | I
WHITE
s1t05720 [ LM csaseeessava

VCOM1/VCOM2 | |

1]

pupgu
Uy

PONSW: period from power ON to the assert timing of H/V synchronous signal

POCW: Power control period

Power Supply Off Sequence (Example of Usage)

Juyuuy

Power supply

-

VSYNC L L] L] i PONHW = 1Frame | |
enase | [ N I N N ]
eorsror MY R e
POC k POCW = 1Frame I_l
HD66790R | Data Valid Power Control | |
soutt | ] 1 —
WHITE
e aaavAvAVAWARAWA! ]

PONSW: period from the assert timing of H/V synchronous signal to power OFF

POCW: Power control period

Figure 11

Rev.1.0, October.22.2004, page 48 of 99

RENESAS




HD66790R Preliminary

POC, VCOMG, LSENR/L output control

The register setting of the three bits and respective output control functions are as follows.

Source output (Sn) control with POC

Table 48

POC Operation mode Source output (Sn)
0 Power control mode WHITE level

1 Normal operation mode Input data

Panel display signals (SOUT*) control with LSENL/LSENR

Table 49

Level shifter output level
LSENL | LSENR

SOUT1/2/3/4L SOUT1/2/3/4R
0 0 Fixed to VGL Fixed to VGL
0 1 Fixed to VGL VGH - VGL
1 0 VGH - VGL Fixed to VGL
1 1 VGH - VGL VGH - VGL

VCOM control with VCOMG

Table 50

VCOMG VCOM output
0 GND

1 Vcom output
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RGB Interface timing

The following are timing charts of RGB interface signals.

RGB interface timing 1 (18-bit transfer mode)

1 Vertical period (frame)

1
~1
d
i

Back porch Front por(i,h
o | :
VSYNC L_J L_J
wsyne | i N 1 U i
ST :
DOTCLK
ENABLE
PD[17.0] OO0 XXX
VSYNC active period (VAW < 1H) N
VSYNC
1H
HSYNC active period (5CLK = HAW = 3CLK)
HSYNC -

<> 1CLK

DOTCLK T ENENENENE I EEE N ENENENE .

Data transfer startup time:(DTST = HAW + 1CLK)
ENABLE
PD[17:0] X1 X2 X3 X X 238 X 239 X 240
y Valid data
VAW: VSYNC active period
HAW: HSYNC active period
DTST: data transfer startup time
Figure 12
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RGB interface timing 2 (6-bit x 3 transfers)

1 Vertical period (frame)
Back porch Front porch
VSYNC "“U
HSYNC _‘U—_“

DOTCLK

ENABLE

PD[17:12]

VSYNC active period (VAW = 1H)
VSYNC . i
1 Horizontal period (1H)
HSYNC active period (15CLK = HAW = 9CLK)
HSYNC -
— <—1CLK
ENABLE Data transfer startup time: (DTST = HAW + 1CLK)
] I N A | 238 | 230 | 240 -
CIEE TS I 0'¢10.0. 0.0, 0 H_— GeRRERRe———
Valid data
VAW: VSYNC active period
HAW: HSYNC active period
DTST: data transfer startup time
Figure 13

Rev.1.0, October.22.2004, page 51 of 99
RENESAS




HD66790R Preliminary

LCD panel interface timing

1 Viretical period (frame)

NV

Back porch Front porch

vsyne ||
wee T T MU I

DOTCLK

ENABLE

PD[17:0] _

2 Horizontal period (2H)

SOuUT1

1H

—Si ke CLWI[1:0]

sout2 _[i] M I mnnnnmn
souT3 I R O A N N

CLW[1:0]

l:l

eecseel

G320 |_|

—St— spT[1:0]

oo EEEOEO0E

Figure 14
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Serial Interface

The HD66790R allows changes in register setting via serial interface using 3 ports: chip select (CS); serial
clock (SCL); and serial data input (SDI).

The HD66790R recognizes the start of data transfer on a falling edge of CS and starts taking in data. The
HD66790R recognizes the end of data transfer on a rising edge of CS and stops transferring data. The data
are transferred in units of 16 bits from the MSB.

"Transfer start" "Transfer end"

scL 1

Start byte

|
' |

_ Instruction ~
d

|
!
i
b

Figure 15
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Data Shift Direction

The HD66790R allows changing the shift direction of data output from source pins by setting the register
RO3h: D8 (SHL bit). Select either direction according to the LC module.

SHL Example of assembling a TFT panel and HD66790
TFT panel
720ch (240 RGB)
0
(Default)
S1 _— S720
Chip Top
TFT panel

720ch (240 RGB )

S1 < S720
Chip Top

Figure 16
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Liquid Crystal AC Drive

The HD66790R supports line-inversion and 2-line inversion AC drive in addition to frame-inversion AC
drive. The alternating cycle is selected by setting the register R04h:D[9:8](NW[1:0] bits). Check the
quality of display on the panel in selecting the alternating cycle. Note that the shorter alternating interval
increases charging/discharging current on liquid crystal cells because of increase in liquid crystal
alternating frequency.

1 frame 1 frame
Back
gorog
Display area Front
porch . .
112314151 ... 8218228823 336|112 (314 151 .. 3213223231 ..... 3361 12 |3 54
Frame-inversion ;
AC drive E
Line-inversion Tunu ﬂ l
AC drive |
2inedinversion | | b L Lol L L i
AC drive . . |
Figure 17

Rev.1.0, October.22.2004, page 55 of 99
RENESAS



HD66790R Preliminary

LCD Display Signal Control

The HD66790R allows selecting the optimal combination of LCD signals according to the structure of the
system. Also, see the description of “Display signal select control: RO6h” in the “Instruction” section for
details on the timing relationship of these signals.

Register setting
Table 51

Voltage amplitude of outputs from the Level shifter: VGH-VGL (unless specified otherwise)

DSC GIF1 GIFO

SOuUT2 SOUT3 SOuUT4
0 0
0 ? (1) Output the VGL level
1 1
0 0 Output the VGL level
0 1 Line cycle clock 1 Line cycle clock 2 Gate off signal
! 1 0 Gate-all-on signal
1 1 Line cycle clock 3 Gate-all-on signal Gate off signal
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Grayscale Amplifier Unit Configuration

The following figure shows the configuration of grayscale amplifier unit of the HD66790R. The power
supply input levels VREFOP ~ VREFF4P, VREFON ~ VREF4N are divided internally with internal
resistors to generate 64 voltage levels for grayscales VO ~ V63.

— 720ch Output —

X
VDH(VREG1OUT)
VRPO[SO VRNO[3:0] HD66790 R
VINPO QA mDO
VINNO O "] rd NN g,, N
RPO RNO [v2 S S ="y == >
PKPO[2: o £ PKNO[2:0] e B A I i R ]
> > >
mer $raope | B H B E |
VINNT l. ° ] SN HEHNE :
PRPO[2:0 ﬁ PRNO[2:0] : . : :
PKP1[2:0 PKN1[2:0] . : : : :
Amp2 = —> — > >
VINP2 20 > : £ M =~ & = >4
e [$OoCAT SRS BB B | B
> B >
RP1 RN1 £ e B = B A< I ]
PKP2[2: 0 Z PKN2[2:0] 3|t : ! : :
Amp3 %) . . . . .
VINP3 Q4 RS N 3 U N I e =
VINN3 .Ih el Slefo]:]Bf: o [2]:]]
s bas B LIEIN BT | B3
RP2 RN2 S8 & A8
PKP3[2:0E2= PKN3[2:0] 2| B B -
> V33 > >1 —=> >1
VINP4 Q Amp4 E ﬁ > > > >
O (O] . . . . .
VINN4 O Ih . : : : :
RP3 == RN3 2 : : : :
PKP4[2:0 .> £ PKN4[2:0 s : : : :

[ o [ A]mp5 J\Iéb > > > >
VINP5 v I E i G LS
VINN5 l 0" Ih eS| 2 B 2 2
PRP1[2:0 *ﬁ PRN1[2:0] . ; ; ; :
PKP5[2: 0 PKN5[2:0] : : : : :
VINPG6 Q O mDG : : S - E
VINN6 O _ * : : : :

RN4 > > S =
VINP7 Q5 NAMP7 eS| B B B 2
VINN? ! O "] ond e e =
- [ N ]
VRP1[4:0 VRN1[4:0] T T T T T
RP5 % RN5
| Control block |
VGS
X

Figure 18

Rev.1.0, October.22.2004, page 57 of 99
RENESAS




HD66790R

Preliminary

Configuration of grayscale level generating unit

The following is the configuration of grayscale level generating unit. To generate 64 grayscale voltage
levels (VO~V63), the HD66790R first generates eight reference grayscale levels (VINPO-7/VINNO-7)
according to the gradient and fine adjustment registers, which are then divided with the ladder resistors in

the grayscale amplifier unit.

‘Giadient:; x|}

VREG10UT 3 3 3 3

VINPO pmaras

NINNOf:::i:

VINPI | ::

o 1
selector.

NINNAJ -

VINPZ | 3

NINN2

VINP3

ol

sélpetar

VINNG | £

VINP4

seleetor:

/VINN4 |

VINPS

(B0

deleetor]

VINNS | *

VINPS |}

seléetor:

VINNG  ©

VINPT |1

VGS

IVINNT| @2

Figure 19
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Reference voltage generating block (ladder resistor units and 8-to-1 selectors)

VREG1 OUTt!|
T

VRPO

VRP1

KVPO

<]

8to1
SEL

VINP1 4R

VRNO

: VINPO >
.

8to1
SEL

—{vnee>

VRHP VRHN
r( PKP1[2:0]|
.
RP9 KVP11
RP10 KVP12
1R RP11 wweiz] 8o t—{ vine 2> 1R
RP12 kvp14] SEL
RP13 KVP15
RP14 KVP16 \
5R RP15 PKP2[2:0] 5R
KVP17
RP16 KVP18
RP17. KVP19
RP18 KVP20
1R RP19 Kvp21| 8to 1 VINP3 1R
RP20 kvp22 | SEL
RP21 KVP23
. RP22 KvP24 \
16R RP23 PKP3[2:0] 16R
RP24 KVP26
RP25 KVP27
RP26 RV
1R RP27 wezo] 8 VNP> 1R
SEL
RP28 KVP30
RP29 KVP
RP30 KVP32
5R RP31 I—< F’KP4[210]| 5R
KVP33
RP32 KVP34
RP KVP35
RP34 Kvp3s | 8to 1
1R RP KvP37 | SEL —| VINP 5> 1R
RP36 KVP38
RP37 KVP39
RP38 KVP40
VRLP VRLN
Z<«—< PRP112:0]] r( PKP5[2:0] |

<]

8R + RP47

: VINP 7>

VRNO[3:0] |

KVNO

«—< PrRNO[2:0]|

b

VINNO
PKNO[2:0]

8to1
SEL

VINN1

!

r( PKN1[2:0] |

KVN41

KVN9

RNS KVN10

RN9 KVN11

RN10 KVN12

RN11 KVN13| 8to 1 VINN2

RN12 KVN14| SEL

RN13 KVN15

RN14 KVN16

RN15 PKN2[2:0]
KVN17

RN16 KVN18

RN17 KVN19

RN18 KVN20

RN19 KvN21] 8 to 1 VINN3

RN20 KVN22 | SEL

RN21 KVN23

RN22 KVN24

RN23 PKN3[2:0]
KVN

RN24 KVN26

RN25 KN

RN26 KVN28

RN27 kvnpo] 8101 VINN4

RN28 knao | SEL

RN29 KVN

RN30 KVN32

RN31 I_< PKN4[2:0]|
KVN33

RN32 KVN34

RN KVN35

RN34 KVN36 | 8 to 1

RN KVN37 | SEL VINN5S

RN36 KVN38

RN37 KVN39

RN38 KVN40

H<«— PRN112:0] | I_< PKN5[2:0] |

8to1
SEL

!

VINNG

4

VRN1
/é’ VRN1
8R + RN47

VINN7

0

VGS J_

Figure 20 Reference voltage generating block (ladder resistor units and 8-to-1 selectors)
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y-Correction Register

The y-correction registers of the HD66790R consist of gradient adjustment, amplitude adjustment, and fine-
adjustment registers, each consists of registers of positive and negative polarities. Each register can be set
independently, enabling optimal adjustment of grayscale voltage levels in relation to grayscales for the y-
characteristics of the liquid crystal panel. These settings in the y-correction registers and the reference
levels for the 64 grayscales, to which these three kinds of adjustments are made, are common to all RGB
dots.

A A A
() (0] (0]
jo)] (o)) (o]
) s I
© © ©
> > >
< ° °
[ @ @
[&] [s] [s]
0 [ [
> > >
K] o ]
] O] O]
Grayscale number Grayscale number Grayscale number ”
Gradient adjustment Amplitude adjustment Fine adjustment
Figure 21

1. Gradient adjustment registers

The gradient adjustment registers are used to adjust the gradient representing the grayscale-voltage
relationship for the middle grayscale numbers without changing the dynamic range by changing the
resistance values of the resistors (VRHP(N)/VRLP(N)) in the middle of the ladder resistor unit. The
gradient adjustment registers consist of positive and negative polarity registers to allow for asymmetric
drive.

2. Amplitude adjustment registers

The amplitude adjustment registers are used to adjust the amplitude of the grayscale voltage by changing
the resistance values of the resistors (VRP(N)1/0) at both ends of the ladder resistor unit. Same with the
gradient registers, the amplitude adjustment registers consist of positive and negative polarity registers.

3. Fine adjustment registers

The fine adjustment registers are used for minute adjustment of grayscale voltage levels. The fine
adjustment register represent one voltage level to be selected in the 8-to-1 selector among 8 levels
generated from the ladder resistor unit. Same with other registers, the fine adjustment registers consist of
positive and negative polarity registers.
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Table 52

Register Positive Negative Description

Groups Polarity Polarity

Gradient PRPO [2:0] PRNO [2:0] Variable resistor VRHP (N)

adjustment PRP1 [2:0] PRN1[2:0]  Variable resistor VRLP (N)

Amplitude VRPO [3:0] VRNO [3:0] Variable resistor VRP (N)O

adjustment VRP1 [4:0] VRN1[4:0]  Variable resistor VRP (N)1

Fine adjustment PKPO [2:0] PKNO [2:0] 8-to-1 selector (voltage level of grayscale 1)
PKP1 [2:0] PKN1 [2:0] 8-to-1 selector (voltage level of grayscale 8)
PKP2 [2:0] PKN2 [2:0] 8-to-1 selector (voltage level of grayscale 20)
PKP3 [2:0] PKN3 [2:0] 8-to-1 selector (voltage level of grayscale 43)
PKP4 [2:0] PKN4 [2:0] 8-to-1 selector (voltage level of grayscale 55)
PKP5 [2:0] PKN5 [2:0] 8-to-1 selector (voltage level of grayscale 62)

Ladder resistors and 8-to-1 selector
Block configuration

The reference voltage generating unit as illustrated in page 59 consists of two ladder resistor unit including
variable resistors and 8-to-1 selectors. In this unit, one voltage level is selected in each 8-to-1 selector
among 8 levels generated by ladder resistors and it is output as the reference voltage for generating 64
grayscale voltage levels. The y correction registers represent the resistance values of these resistors in the
ladder resistor unit and the reference levels selected in the 8-to-1 selectors (Table 52). This unit has a pin
to connect a volume resistor for adjusting the characteristics of the panel.

Variable resistors

The HD6690R uses variable resistors for the following three purposes: gradient adjustment
(VRHP(N)/VRLP(N)); amplitude adjustment (1) (VRP(N)0); and amplitude adjustment (2) (VRP(N)1).
The resistance values are determined by gradient adjustment and amplitude adjustment registers as below.

Table 53 Table 54 Table 55
Gradient adjustment Amplitude adjustment (1) Amplitude adjustment (2)
Conte_nts of Resistance Conte_nts of Resistance Conte_nts of Resistance
Register . VRHP(N) Reglster. VRP(N)0 Reg|ster. VRP(N)1
PRP(N) 0/1[2:0] VRLP(N) VRP(N)0[3:0] VRP(N)1[4:0]

000 OR 0000 OR 00000 OR
001 4R 0001 2R 00001 1R
010 8R 0010 4R 00010 2R
011 12R : : : :
100 16R : : : :
101 20R 1101 26R 11101 29R
110 24R 1111 28R 11110 30R
111 28R 1111 30R 11111 31R

Rev.1.0, October.22.2004, page 61 of 99
RENESAS



HD66790R Preliminary

8-to-1 selectors

The 8-to-1 selector selects one voltage level according to the bits in the fine adjustment register among
eight voltage levels generated by ladder resistors, and output the selected level as the reference voltage
(VINP(N)1~6). The following table shows the correspondence between the selected voltage levels and the
values represented by the fine adjustment registers for respective reference voltage levels (VINP(N)1~6).

Table 56 Fine adjustment registers and selected voltage
The value of Register  Selected Voltage

PKP(N)[2:0] VINP(N)L  VINP(N)2 VINP(N)3  VINP(N)4 VINP(N)5  VINP(N)6
000 KVP(N)1  KVP(N)9  KVP(N)17 KVP(N)25 KVP(N)33 KVP(N)41
001 KVP(N)2  KVP(N)10 KVP(N)18 KVP(N)26 KVP(N)34 KVP(N)42
010 KVP(N)3  KVP(N)11 KVP(N)19 KVP(N)27 KVP(N)35 KVP(N)43
011 KVP(N)4  KVP(N)12 KVP(N)20 KVP(N)28 KVP(N)36 KVP(N)44
100 KVP(N)5  KVP(N)13 KVP(N)21 KVP(N)29 KVP(N)37 KVP(N)45
101 KVP(N)6  KVP(N)14 KVP(N)22 KVP(N)30 KVP(N)38 KVP(N)46
110 KVP(N)7  KVP(N)15 KVP(N)23 KVP(N)31 KVP(N)39 KVP(N)47
111 KVP(N)8  KVP(N)16 KVP(N)24 KVP(N)32 KVP(N)40 KVP(N)48
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Preliminary

Grayscale voltage calculating formulae (Positive polarity)

Table 57

Pin Equation Fine adjustment register setting \F;slftzzeence
KVPO | VREG10OUT - AV*VRPO/SUMRP - VINPO
KVP1 VREG10UT - A V*(VRPO+5R)/SUMRP PKP02-00 = "000"

KVP2 VREG10UT - A V*(VRP0O+9R)/SUMRP PKP02-00 = "001"

KVP3 | VREG10OUT - A V*(VRPO+13R)/SUMRP PKP02-00 = "010"

KVP4 | VREG10UT - A V*(VRPO+17R)YSUMRP PKP02-00 = "011"

KVP5 | VREG10UT - A V*(VRP0+21R)/SUMRP PKP02-00 = "100" VINP1
KVP6 | VREG1OUT - A V*(VRP0+25R)/SUMRP PKP02-00 = "101"

KVP7 | VREG1OUT - A V*(VRP0+29R)/SUMRP PKP02-00 = "110"

KVP8 | VREG1OUT - AV*(VRP0+33R)/SUMRP PKP02-00 = "111"

KVP9 | VREG10UT - A V*(VRP0+33R+VRHP)/SUMRP PKP12-10 = "000"

KVP10 | VREG1OUT - A V*(VRP0+34R+VRHP)/SUMRP PKP12-10 = "001"

KvP11 | VREG1OUT - A V*(VRP0+35R+VRHP)/SUMRP PKP12-10 = "010"

KVvP12 | VREGTOUT - A V*(VRP0+36R+VRHP)/SUMRP PKP12-10 = "011"

KVP13 | VREGTOUT - A V*(VRP0+37R+VRHP)/SUMRP PKP12-10 = "100" VINP2
KVP14 | VREGTOUT - A V*(VRP0+38R+VRHP)/SUMRP PKP12-10 = "101"

KVP15 | VREG10OUT - A V*(VRP0+39R+VRHP)/SUMRP PKP12-10 = "110"

KVP16 | VREGTOUT - A V*(VRP0+40R+VRHP)/SUMRP PKP12-10 = "111"

KVP17 | VREGTOUT - A V*(VRP0+45R+VRHP)/SUMRP PKP22-20 = "000"

KVP18| VREG10OUT - A V*(VRPO+46R+VRHP)/SUMRP PKP22-20 = "001"

KVP19 | VREG10UT - A V*(VRP0+47R+VRHP)/SUMRP PKP22-20 = "010"

KvP20 | VREGTOUT - A V*(VRP0+48R+VRHP)/SUMRP PKP22-20 = "011"

KvP21 | VREG10OUT - A V*(VRP0+49R+VRHP)SUMRP PKP22-20 = "100" VINP3
KvP22 | VREGTOUT - A V*(VRP0O+50R+VRHP)/SUMRP PKP22-20 = "101"

KvP23 | VREGTOUT - A V*(VRP0O+51R+VRHP)/SUMRP PKP22-20 = "110"

KVP24 | VREG10UT - A V*(VRP0+52R+VRHP)/SUMRP PKP22-20 = "111"

KVP25 | VREG1OUT - A V*(VRP0O+68R+VRHP)/SUMRP PKP32-30 = "000"

KvP26 | VREGTOUT - A V*(VRP0O+69R+VRHP)/SUMRP PKP32-30 = "001"

KvP27 | VREGT1OUT - A V*(VRP0+70R+VRHP)/SUMRP PKP32-30 = "010"

KvP28 | VREGTOUT - A V*(VRP0+71R+VRHP)/SUMRP PKP32-30 = "011"

KVP29 | VREG1OUT - A V*(VRP0+72R+VRHP)/SUMRP PKP32-30 = "100" VINP4
KVP30 [ VREG10UT - A V{VR P0+73R+VRHP)/SUMRP PKP32-30 = "101"

KVP31 | VREGTOUT - A V*(VRP0+74R+VRHP)/SUMRP PKP32-30 = "110"

KvP32 | VREGTOUT - A V*(VRPO+75R+VRHP)/SUMRP PKP32-30 = "111"

KVP33 | VREG10UT - A V*(VRP0+80R+VRHP)/SUMRP PKP42-40 = "000"

KVP34 | VREGTOUT - A V*(VRP0+81R+VRHP)/SUMRP PKP42-40 = "001"

KVP35 | VREGTOUT - A V*(VRP0+82R+VRHP)/SUMRP PKP42-40 = "010"

KVP36 | VREG10UT - A V*(VRP0+83R+VRHP)/SUMRP PKP42-40 = "011"

KVP37 | VREG10UT - A V*(VRP0+84R+VRHP)/SUMRP PKP42-40 = "100" VINPS
KvP38 | VREG1OUT - A V*(VRP0+85R+VRHP)/SUMRP PKP42-40 = "101"

KVP39 | VREG10UT - A V*(VRP0+86R+VRHP)/SUMRP PKP42-40 = "110"

KVP40 | VREG1OUT - A V*(VRP0+87R+VRHP)/SUMRP PKP42-40 = "111"

KVvP41 | VREGTOUT - A V*(VRP0+87R+VRHP+VRLP)/SUMRP PKP52-50 = "000"

KVP42 | VREG10UT - A V*(VRP0+91R+VRHP+VRLP)/SUMRP PKP52-50 = "001"

KVP43 | VREG10UT - A V*(VRPO+95R+VRHP+VRLP)/SUMRP PKP52-50 = "010"

KVP44 | VREG10OUT - A V*(VRPO+99R+VRHP+VRLP)/SUMRP PKP52-50 = "011"

KVP45 | VREG10OUT - A V*(VRP0+103R+VRHP+VRLP)/SUMRP PKP52-50 = "100" VINPG
KVP46 [ VREGTOUT - A V*(VRPO+107R+VRHP+VRLP)/SUMRP PKP52-50 = "101"

KVP47 | VREG10UT - A V*(VRP0+111R+VRHP+VRLP)/SUMRP PKP52-50 = "110"

KVP48 | VREG1OUT - A V*(VRP0O+115R+VRHP+VRLP)SUMRP PKP52-50 = "111"

KVP49 | VREG10UT - A V*(VRPO+120R+VRHP+VRLP)/SUMRP - VINP7

SUMRP : Sum of positive ladder resistors = 128R+VRHP+VRLP+VRP0+VRP1
SUMRN : Sum of negative ladder resistors = 128R+VRHN+VRLN+VRNO+VRN1
AV : Voltage difference between VREG10UT and VGS.
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Preliminary

Grayscale voltage calculating formulae (Positive polarity)

Table 58
Grayscale Equation Grayscale Equation
VO VINPO V32 V43 + (V20 — V43) x (11/23)
V1 VINP1 V33 V43 + (V20 — V43) x (10/23)
V2 V8 + (V1 -V8) x (30/48) V34 V43 + (V20 — V43) x (9/23)
V3 V8 + (V1 —V8) x (23/48) V35 V43 + (V20 — V43) x (8/23)
V4 V8 + (V1 —-V8) x (16/48) V36 V43 + (V20 — V43) x (7/23)
V5 V8 + (V1 -V8) x (12/48) V37 V43 + (V20 — V43) x (6/23)
V6 V8 + (V1 -V8) x (8/48) V38 V43 + (V20 — V43) x (5/23)
V7 V8 + (V1 —V8) x (4/48) V39 V43 + (V20 — V43) x (4/23)
V8 VINP2 V40 V43 + (V20 — V43) x (3/23)
V9 V20 + (V8 — V20) x (22/24) V41 V43 + (V20 — V43) x (2/23)
V10 V20 + (V8 — V20) x (20/24) V42 V43 + (V20 — V43) x (1/23)
V11 V20 + (V8 — V20) x (18/24) V43 VINP4
V12 V20 + (V8 — V20) x (16/24) V44 V55 + (V43 — V55) x (22/24)
V13 V20 + (V8 — V20) x (14/24) V45 V55 + (V43 — V55) x (20/24)
V14 V20 + (V8 — V20) x (12/24) V46 V55 + (V43 — V55) x (18/24)
V15 V20 + (V8 — V20) x (10/24) V47 V55 + (V43 — V55) x (16/24)
V16 V20 + (V8 — V20) x (8/24) V48 V55 + (V43 — V55) x (14/24)
V17 V20 + (V8 — V20) x (6/24) V49 V55 + (V43 — V55) x (12/24)
V18 V20 + (V8 — V20) x (4/24) V50 V55 + (V43 — V55) x (10/24)
V19 V20 + (V8 — V20) x (2/24) V51 V55 + (V43 — V55) x (8/24)
V20 VINP3 V52 V55 + (V43 — V55) x (6/24)
V21 V43 + (V20 — V43) x (22/23) V53 V55 + (V43 — V55) x (4/24)
V22 V43 + (V20 - V43) x (21/23) V54 V55 + (V43 — V55) x (2/24)
V23 V43 + (V20 — V43) x (20/23) V55 VINP5
V24 V43 + (V20 — V43) x (19/23) V56 V62 + (V55 — V62) x (44/48)
V25 V43 + (V20 — V43) x (18/23) V57 V62 + (V55 — V62) x (40/48)
V26 V43 + (V20 — V43) x (17/23) V58 V62 + (V55 — V62) x (36/48)
Va7 V43 + (V20 — V43) x (16/23) V59 V62 + (V55 — V62) x (32/48)
V28 V43 + (V20 — V43) x (15/23) V60 V62 + (V55 — V62) x (25/48)
V29 V43 + (V20 — V43) x (14/23) V61 V62 + (V55 — V62) x (18/48)
V30 V43 + (V20 — V43) x (13/23) V62 VINP6
V31 V43 + (V20 — V43) x (12/23) V63 VINP7

Note: DDVDH - V0 > 0.5V
DDVDH -V8 > 1.1V
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Preliminary

Grayscale voltage calculating formulae (Negative polarity)

Table 59
Pin Eq uation Fine adjustment register setting \Ijslf;ge;ce
KVPO | VREG10OUT - AV*VRNO/SUMRN - VINNO
KVN1 | VREGTOUT - A V* (VRNO+5R)/SUMRN PKN 02-00 = "000"
KVN2 | VREG1OUT - A V* (VRNO+9R)/SUMRN PKN 02-00 = "001"
KVN3 | VREG10UT - A V* (VRNO+13R)/SUMRN PKN 02-00 = "010"
KVN4 | VREG10UT - A V* (VRNO+17R)/SUMRN PKN 02-00 = "011"
KVN5 | VREG10OUT - A V*(VRNO+21R)/SUMRN PKN 02-00 = "100" VINN1
KVNG | VREGTOUT - A V*(VRNO+25R)/SUMRN PKN 02-00 = "101"
KVN7 | VREG10UT - A V* (VRNO+29R)/SUMRN PKN 02-00 = "110"
KVN8 | VREG10UT - A V* (VRNO+33R)/SUMRN PKN 02-00 = "111"
KVN9 [ VREG10UT - A V*(VRNO+33R+VRHN)/SUMRN PKN 12-10 = "000"
KVN10| VREG10UT - A V*(VRNO+34R+VRHN)/SUMRN PKN 12-10 = "001"
KVN11| VREGIOUT - A V*(VRNO+35R+VRHN)/SUMRN PKN 12-10 = "010"
KVN12| VREG10UT - A V*(VRNO+36R+VRHNYSUMRN PKN 12-10 = "011"
KVN13| VREG10UT - A V*(VRNO+37R+VRHNYSUMRN PKN 12-10 = "100" VINN2
KVN14| VREG1OUT - A V*(VRNO+38R+VRHN)/SUMRN PKN 12-10 = "101"
KVN15| VREG10UT - A V*(VRNO+39R+VRHN)YSUMRN PKN 12-10 = "110"
KVN16| VREG10UT - A V*(VRNO+40R+VRHNYSUMRN PKN 12-10 = "111"
KVN17| VREG10UT - A V*(VRNO+45R+VRHNYSUMRN PKN 22-20 = "000"
KVN18| VREG10UT - A V*(VRNO+46R+VRHNYSUMRN PKN 22-20 = "001"
KVN19| VREG10UT - A V*(VRNO+47R+VRHNYSUMRN PKN 22-20 = "010"
KVN20| VREG10UT - A V*(VRNO+48R+VRHNYSUMRN PKN 22-20 = "011"
KVN21| VREGTOUT - A V*(VRNO+49R+VRHN)/SUMRN PKN 22-20 = "100" VINN3
KVN22 [ VREG10UT - A V*(VRNO+50R+VRHN)/SUMRN PKN 22-20 = "101"
KVN23| VREG10UT - A V*(VRNO+51R+VRHN)YSUMRN PKN 22-20 = "110"
KVN24| VREG10UT - A V*(VRNO+52R+VRHNYSUMRN PKN 22-20 = "111"
KVN25| VREG1OUT - A V*(VRNO+68R+VRHN)/SUMRN PKN 32-30 = "000"
KVN26| VREG10UT - A V*(VRNO+69R+VRHN)YSUMRN PKN 32-30 = "001"
KVN27| VREG10OUT - A V*(VRNO+70R+VRHN)SUMRN PKN 32-30 = "010"
KVN28 | VREG10OUT - A V*(VRNO+71R+VRHN)YSUMRN PKN 32-30 = "011"
KVN29 | VREG10UT - A V*(VRNO+72R+VRHN)YSUMRN PKN 32-30 ="100" VINN4
KVN30 [ VREG1OUT - A V*(VRNO+73R+VRHN)YSUMRN PKN 32-30 ="101"
KVN31| VREG10UT - A V*(VRNO+74R+VRHN)/SUMRN PKN 32-30 = "110"
KVN32| VREG10UT - A V*(VRNO+75R+VRHN)/SUMRN PKN 32-30 ="111"
KVN33 | VREG1OUT - A V*(VRNO+80R+VRHNYSUMRN PKN 42-40 = "000"
KVN34 | VREG10UT - A V*(VRNO+81R+VRHN)/SUMRN PKN 42-40 = "001"
KVN35| VREG10UT - A V*(VRNO+82R+VRHNYSUMRN PKN 42-40 = "010"
KVN36 | VREG10UT - A V*(VRNO+83R+VRHNYSUMRN PKN 42-40 = "011"
KVN37 [ VREG10UT - A V*(VRNO+84R+VRHN)YSUMRN PKN 42-40 = "100" VINNS
KVN38 | VREG10UT - A V*(VRNO+85R+VRHNYSUMRN PKN 42.40 = "101"
KVN39 | VREG10UT - A V*(VRNO+86R+VRHNYSUMRN PKN 42-40 = "110"
KVN40 | VREG10UT - A V*(VRNO+87R+VRHN)/SUMRN PKN 42-40 ="111"
KVN41| VREG10UT - A V*(VRNO+87R+VRHN+VRLN)/SUMRN PKN 52-50 = "000"
KVN42 | VREG10UT - A V*(VRNO+91R+VRHN+VRLN)/SUMRN PKN 52-50 = "001"
KVN43| VREG10UT - A V*(VRNO+95R+VRHN+VRLN)/SUMRN PKN 52-50 = "010"
KVN44 | VREG10UT - A V*(VRNO+99R+VRHN+VRLN)/SUMRN PKN 52-50 = "011"
KVN45 [ VREG10UT - A V*(VRNO+103R+VRHN+VRLNYSUMRN | PKN 52-50 = "100" VINNG
KVN46 | VREG10UT - A V*(VRNO+107R+VRHN+VRLN)YSUMRN PKN 52-50 = "101"
KVN47 | VREG10UT - A V*(VRNO+111R+VRHN+VRLN)/SUMRN PKN 52-50 = "110"
KVN48 | VREG10UT - A V*(VRNO+115R+VRHN+VRLN)/SUMRN PKN 52-50 = "111"
KVN49 | VREG10UT - A V*(VRNO+120R+VRHN+VRLN)/SUMRN - VINNT

SUMRP : Sum of positive ladder resistors = 128R+VRHP+VRLP+VRP0+VRP1
SUMRN : Sum of negative ladder resistors = 128R+VRHN+VRLN+VRNO+VRN1

AV: Voltage difference between VREG10UT and VGS
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Preliminary

Grayscale voltage calculating formulae (Negative polarity)

Table 60
Grayscale Equation Grayscale Equation

VO VINNO V32 V43 + (V20 — V43) x (11/23)
V1 VINN1 V33 V43 + (V20 — V43) x (10/23)
V2 V8 + (V1 -V8) x (30/48) V34 V43 + (V20 — V43) x (9/23)
V3 V8 + (V1 —V8) x (23/48) V35 V43 + (V20 — V43) x (8/23)
V4 V8 + (V1 -V8) x (16/48) V36 V43 + (V20 — V43) x (7/23)
V5 V8 + (V1 -V8) x (12/48) V37 V43 + (V20 — V43) x (6/23)
V6 V8 + (V1 —V8) x (8/48) V38 V43 + (V20 — V43) x (5/23)
\4 V8 + (V1 —V8) x (4/48) V39 V43 + (V20 — V43) x (4/23)
V8 VINN2 V40 V43 + (V20 — V43) x (3/23)
V9 V20 + (V8 — V20) x (22/24) V41 V43 + (V20 — V43) x (2/23)
V10 V20 + (V8 — V20) x (20/24) V42 V43 + (V20 — V43) x (1/23)
V11 V20 + (V8 — V20) x (18/24) V43 VINN4

V12 V20 + (V8 — V20) x (16/24) V44 V55 + (V43 — V55) x (22/24)
V13 V20 + (V8 — V20) x (14/24) V45 V55 + (V43 — V55) x (20/24)
V14 V20 + (V8 — V20) x (12/24) V46 V55 + (V43 — V55) x (18/24)
V15 V20 + (V8 — V20) x (10/24) V47 V55 + (V43 — V55) x (16/24)
V16 V20 + (V8 — V20) x (8/24) V48 V55 + (V43 — V55) x (14/24)
V17 V20 + (V8 — V20) x (6/24) V49 V55 + (V43 — V55) x (12/24)
V18 V20 + (V8 — V20) x (4/24) V50 V55 + (V43 — V55) x (10/24)
V19 V20 + (V8 — V20) x (2/24) V51 V55 + (V43 — V55) x (8/24)
V20 VINN3 V52 V55 + (V43 — V55) x (6/24)
V21 V43 + (V20 — V43) x (22/23) V53 V55 + (V43 — V55) x (4/24)
V22 V43 + (V20 — V43) x (21/23) V54 V55 + (V43 — V55) x (2/24)
V23 V43 + (V20 — V43) x (20/23) V55 VINNS

V24 V43 + (V20 — V43) x (19/23) V56 V62 + (V55 — V62) x (44/48)
V25 V43 + (V20 — V43) x (18/23) V57 V62 + (V55 — V62) x (40/48)
V26 V43 + (V20 — V43) x (17/23) V58 V62 + (V55 — V62) x (36/48)
V27 V43 + (V20 — V43) x (16/23) V59 V62 + (V55 — V62) x (32/48)
V28 V43 + (V20 — V43) x (15/23) V60 V62 + (V55 — V62) x (25/48)
V29 V43 + (V20 — V43) x (14/23) V61 V62 + (V55 — V62) X (18/48)
V30 V43 + (V20 — V43) x (13/23) V62 VINNG6

V31 V43 + (V20 — V43) x (12/23) V63 VINN7

Note: DDVDH - V0 > 0.5V
DDVDH - V8 > 1.1V
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Input/Output level relationship

The relationship between the data for each grayscale and its output level is as follows.

Positive Negative Electric
Polarity ~Polarity ~ Potential

VINPO  VINNO VO

VINP1  VINN1 V1 Positive o
Polarity S
VINP2  VINN2 V8 et
PS5
VINP3  VINN3 V20 e an’
*

-
-t
ettt \
P

VINP4  VINN4 V43 e
*
“

VINP5  VINN5 V55 +*

.0

* Negative
VINP6  VINN6 V62 ' Polarity
VINP7  VINN7 V63

Output level corresponding to pixel data

Ko} Qo NolNe) Ko} Ko}
o o o o -~ ~
o o o o - ~
S — S A= S S g
g2 S8 BIeS e =)
Data representing grayscale (pixel data) of R, G, and B
RGB data and output voltage relationship
Vo Data : 000000b [ 0 ] ___Data:111111b[63]
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Positive
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Source output and Vcom polarity relationship

Figure 22

Rev.1.0, October.22.2004, page 67 of 99
RENESAS




HD66790R Preliminary

System configuration example

The following is an example of a module using a TFT LCD panel incorporating a gate driver with the
HD66790R.

System example: 240(horizontal) x 320(vertical) pixels, using serial interface

G1
& 240 pixels (720ch)
[}
Gate M
Driver .
P on .
glass . Lines
. 320
> :
> :

G318
G319
G320

S1,52,S3 eeeee S718,5719,8720

A
VCOM 720ch

VGH | Source driver circuit |
Power supply
circuit
VGL HD66790R
Gate line
troll signal
SOUT1, 2,3, 4 | |Controllsigna | Interface circuit |
T T
CS, SCL, SDI
VSYNC
HSYNC
ENABLE
DOTCLK
PD[17:0]
Figure 23
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Voltage Setting Pattern Diagram

VLOUT2 YeH_ ™ 120 to 20,0V
BT2:0] | x6,7,8
VLOUT1 DDVDH |
............................ / | 40tssv |
X2
| VREG10UT VPH__1"5010 (DDVDH-05V) |
Vci (2.5 to 3.3V) NC[ZO] /VRH[S:O] Veit V VEMIEOL yomH
Vee (181033V) — “tezen vaiouT 3.0 to (DDVDH -0.5V) |
\ VCOMG & VDV[4:0]

GND, AGND (0V)
NI VcomL
w =20 | (vCL+0.5)to 1.0V |

VCOM generating circuit VIQUT4 VCL I 0.0 to -3.3V |

BT[20] |x -5,-6,-7

VLOUT3
YeL_ ™ 10,0 to—17.6V

Figure 24

Note: When using the HD66790R, make sure GND < VcomL < 1.0V. If VcomL < GND, the HD66790R’s
equalize MOS structure will conduct a through current. When using the HD66790R with VcomL <
GND for display adjustment is inevitable, use the equalize function. Adjust the VcomL level taking a
trade-off between the quality of display and the current consumption. In case of using the
HD66790R with VcomL < GND, a power supply for VCL is necessary.
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Power Supply Setting

When supplying and cutting off the power, follow the sequences below. The stabilizing time for step-up

circuits and operational amplifiers depends on the external resistance and capacitance.

Power supply
(Vee, Vei, IOVec) ON

Vci — 10Vee — Vee

Normal Display

v

[ Display ON

v

[ ON Display

Power ON sequence

GON="1""

] Set POC = "1"

Set POC ="0",
[Display OFF setting (1 )] TMB2 ="0",
GON ="0"
2 frame
periods Scan
[ Power(;N reset ] or more gate lines
\ 4 \ 4
In standby mode ] —
7 [Display OFF setting (2)] D DTES 0"
[ input display clock l
¢ e N
Set DSC = "0" * seenoe Issqe Plower supply 1OFF Set VCOMG = "0"
Instruction set DC02-00, DC1’2-10, setting Insturuction (1)
before power supply | BT2-0 ="000", AN <
startup DK="1",
POC = "0". 1ms= v
PON ="1", Vs ~N
VRH3-0, VC2-0, = "000"
2 iod VDV4-0, VCM4-0, Issue Power supply OFF g%tNA:P..O.. 000,
rame periods DTE = "0" setting Insturuction (2) DK ="1"
or more L + )
v .
Set AP2-0 [ Halt Display Clock ]
e -
power supply ¢
setting Insturuction (1)
v Power supply
(Vee, Vi, IOVee) OFF
VLOUT2 startup Vci — 10Vee — Vee
40ms VLOUTS3 startup
OF more* See note2 GND
(VLOUT2>VLOUT1) Vci — 10Vee — Vee(=RVee)
or
v Vee(=RVcee), 10Vcee, Vi
Set DK "o simultaneously
e = s
Power supply VCOMG ="1" Power OFF sequence
setting Insturuction (2)
A\
VLOUT1 startup
y
) h Set BT2-0 Note 1: Be sure to set DSC = "0" before power supply startup to
[ Display sefting ] halt the level shifter.
100ms Note 2: Take a sufficient wait period when generating the DDVDH level
y Or more v Set DTE = "1 so that the electrical potential of VLOUT2 (VGH) becomes higher than

that of VLOUT1(DDVDH)
(VLOUT2 (VGH) > VLOUT1(DDVDH)).

Note 3: The HD66790R uses a divided DOTCLK for step-up operation.
The power supply output level is affected by the frequency
of DOTCLK and the division ratios set with DC0[2:0], DC1 [2:0].

Note 4: Note that some instructions are enabled in synchronization
with VSYNC input timing. See the "instruction" section for details.

Figure 25
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Sleep mode sequence

To enter the sleep mode, follow the sequence below.

[ Display ]
Y POC ="0"
[ Display OFF (1) ] TMB2 = "0"
GON ="0"
2 frames or more Scan
gate lines

Display OFF (2) ] DTE ="0"

¢ DSC ="0"

Power supply OFF (1) ] MG =0

-

1ms or more L
'd

PON ="0"
DK = "{"

Power supply OFF (2)

] AP = "000"

IFS ="1"

[ Sleep* see note ]

.

[ Halt display clock ]

'

Low power consumption
mode (standby mode etc.)

Figure 26

Note: In sleep mode, the current consumption becomes in proportion to the input display clock frequency.
To make the current consumption in sleep mode equal to that in the standby mode, stop the display

clock input.
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Internal state transition of the HD66790R

Input supply voltages

(Vee, 10Vee, Vai) Power supply

cut off Power supply cut off

(Vee, 10Vcee, Vi)

RESET (RESETB)

Standby \

Internal state (2)

<——— Display clock input Start
v

RESET (RESETB)

Internal state (1)
Halt display clock input

Instruction bits set

before power supply startup Sleep

AP<> "000"
DK = "0"
VCOMG = "1"
<— Set BT

v

IFS= "0"

Power supply
startup

<— Display setting

<—— DTE="1",DSC="1 IFS= "{"

Halt power
supply

Display

POC = "0" Source output = GND \
— ney Vcom output = GND AP ="0"
TMB2="0 \\ VCOMG = "0
GON = "0" DSC ="0"

2 frame periods
Oor more  See Note 1
gate line scan*

DTE ="0"

Note 1: In transition from "Display" to "Halt power supply”, continue scan for 2 frame periods with the source output level and the
Vcom output level at GND in order to completely discharge the source lines.

Note 2: In sleep mode, the current consumption becomes in proportion to the inpud display clock frequency.

Note 3: The current consumption in the "internal state (2)" becomes equal to that in standby mode when all input signals are halted.

Note 4: The register setting in NW, BP, GAON, DTE, REV, IFS, DSC, GIF, FHN, FTI, FWI, TMB2 bits are enabled from the next
VSYNC assert timing after writing them.

Note 5: The standby mode is defined as the state where RESETB = "0" is input and the signal input pins are fixed.
In standby mode, all circuit operations including power supply, source amplifiers, display circuit, interface circuit, are halted and
the inside state of the LSI is static.

Figure 27
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Absolute Maximum Ratings

Table 61

Item Symbol Unit Rated value Notes
Power supply voltage (1) Vce-GND \% -0.3~+43 (1), (2)
Power supply voltage (2) I0Vce-GND \% -0.3~+43 (1), (3)
Power supply voltage (3) Vci-AGND \% -0.3~+43 (1), (4)
Power supply voltage (4) DDVDH-AGND \Y -03~+6.0 (1), (5)
Power supply voltage (5) AGND-VCL \Y -0.3~+43 (1)
Power supply voltage (6) DDVDH-VCL \ -0.3~+9.0 (1), (6)
Power supply voltage (7) VGH-AGND V -0.3~+22.0 (1), (7)
Power supply voltage (8) AGND-VGL \% -0.3~-185 (1), (8)
Input/output voltage Vi \% -0.3~Vcc+0.3 (1)
Operating temperature Topr °C -40~+85 (1), (9)
Storage temperature Tstg °C -55~+110 (1)

Notes: 1.

If used beyond the absolute maximum ratings, the LS| may permanently be damaged.

It is strongly recommended to use the LS| at a condition within the electrical characteristics in
normal operation. Exposure to a condition not within the electrical characteristics may affect

device reliability.

Make sure Vcc (High) = GND (Low).
Make sure I0Vcc (High) = GND (Low).
Make sure Vci (High) = AGND (Low).
Make sure DDVDH (High) = AGND (Low).
Make sure DDVDH (High) = VCL (Low).
Make sure VGH (High) = AGND (Low).
Make sure AGND (High) 2 VGL (Low).
The DC/AC characteristics of die and wafer products is guaranteed at 85 °C.

© Nk N

Capacitance

Ta=-25°C, Vcc=3.3V+£0.3V

Table 62

Parameter Symbol Typ. Max. Unit Notes
Input capacitance Ci - 20 pF 1
Input capacitance Ci2 - 20 pF 1

Note: Measurement using a Booton Meter or other equivalent methods and when CAS = V4 for not
selecting Dout.
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DC Operating Condition

Table 63

Parameter Symbol Min Typ Max Unit | Note
Logic supply voltage Vce 25 3.0 3.6 \% 1,2
Analog supply voltage Ve 2.5 3.0 3.6 \ 1
Interface supply voltage IOVce 1.65 3.0 3.6 V 1
Source driver supply voltage VppvpH 4.0 - 5.5 \% 1,2
Supply voltage for level shifter output Vah 8.0 - 20.0 V 1,2
“high” level

Supply voltage for level shifter output VoL -17.5 - -4.0 \% 1
“low” level

Supply voltage for Vcom amplitude Vcomr 0.0 - Vppvon -0.3 \% 1,2

Notes: 1. All above voltages are measured with either GND or AGND level as the reference level.

2. Make sure Vgh > VppvoH > Vee.
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Electrical characteristics
DC characteristics
Ta = -40°C ~ +85°C, 10Vce = 1.65V ~ 3.6 V, Ve = Vei = 2.5 ~ 3.6/ seeNoe!
Table 64
ltems Symbol [Min. typ. Max. Unit |Test Condition Notes
P 0.7
Input “High” level voltage |V IOVee IOVce |V 2,3
Input “Low” level voltage |V 0 — 0.3 \Y 2,3
p g IL IOVee )
Output “High” level voltage |V, 0.7 — — V lon =-0.1mA 2
P 9 9 OH I0Vce Ob” ~-
Output “Low” level voltage |V, — — 0.4 Vv lo. =0.1mA 2
p g oL IOVee oL =0.
Input/output leak current ILo -5 — 5 pA  [Vin=0~10Vcc 4
Vce=Vci=IOVce= 2.8V,
Current Vce-GND  |lvee — 0.45 0.6 mA [BT; X7, x-5,
Consumption DCO: 1/256, DC1: 1/1024
(Normal fDOTCLK = 5MHz, 56
operation 18-bit interface, Ta = 25°C,
mode) VCi-GND e — 4.7 6 mA  |AP =“001”, LSENL="0",
LSENR="1"
Current
Consumption |Vcc-GND Vee=Vci=IOVee= 2.8V,
(Standby +VG-GND | 2 10 WA a2 osec 5
mode)
e T e v
PUON 1 ovee-GND |'° = 1.5MHz
(Sleep mode) Ta =25°C
Output voltage difference |AVo = 15 +25 mV |— 7
Average output voltage AVA - +15 - mv |— 8
variance
Level Shifter ON resistance |Ron — — 250 Ohm VGHVGL 9
lload=+500pA

Notes 1.
2.

Refer to the corresponding numbers in “Note to electrical characteristics” for notes.

The standby mode is defined as the state where the signal input pins are fixed after input of
RESETB = “0". In standby mode, the internal state of the HD66790R is static, where all circuit
operation, including power supply, source amplifiers, display, interface circuits, are halted.
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Step-up circuit output characteristics
Ta = -40°C ~ +85°C, I0Vce = 1.65V ~ 3.6V, Vce=Vei= 2.5V ~ 3.6 \V/* scehoe!
Table 65
Items Symbol [Min. [typ. Max. |Unit|Test Condition Notes
I0Vce=Vce=Vci=3.0V,
fDOTCLk=5MHz, Ta=25°C,
Vci=VciOUT (directly input Vci externally),
Step-up output voltage1 [VLOUT1 |4.85 |4.9 — V' Ipco="010", DC1="011", BT="101", AP="001", |11
TMB="11", C11=C12=C21=C22=1uF/B,
VLOUT1=VLOUT2=VLOUT3=VLOUT4=1uF/B,
No load, lload = -5mA
I0Vee=Vee=Vci=3.0V,
fDOTCLk=5MHz, Ta=25°C,
Vci=VciOUT(directly input Vci externally),
Step-up output voltage2 [VLOUT2 |15.5 [16.2 — V' |bco="010", DC1="011", BT="101", AP="001", |11
TMB="11", C11=C12=C21=C22=1uF/B,
VLOUT1=VLOUT2=VLOUT3=VLOUT4=1uF/B,
No load, lload = -500 uA
I0Vce=Vce=Vci=3.0V,
fDOTCLk=5MHz, Ta=25°C,
Vci=VciOUT(directly input Vci externally),
Step-up output voltage3 |[VLOUT3 |-11.2 -11.9 |— V' Ipco="010", DC1="011", BT="101", AP="001", |11
TMB="11", C11=C12=C21=C22=1uF/B,
VLOUT1=VLOUT2=VLOUT3=VLOUT4=1uF/B,
No load, lload = +500 pA
I0Vee=Vee=Vci=3.0V,
fDOTCLk=5MHz, Ta=25°C,
Vci=VciOUT(directly input Vci externally),
Step-up output voltage4 [VLOUT4 |-2.4 |-2.6 — V' |bco="010", DC1="011", BT="101", AP="001", |11
TMB="11", C11=C12=C21=C22=1uF/B,
VLOUT1=VLOUT2=VLOUT3=VLOUT4=1uF/B,
No load, lload = +500uA
Input voltage Ve 25 |— 3.6 \% 11

Note: Refer to the corresponding numbers in “Note to electrical characteristics” for notes.
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AC characteristics
Serial Peripheral Interface Timing Characteristics

Ta = -40°C ~ +85°C, 10Vce = 165V ~ 3.6 V, Ve = 2.5V ~ 3.6V* e o !

Table 66

Item Symbol |Min Typ Max Unit Timing diagram
Serial clock cycle time tscye 0.2 — 40 us Figure 28
Serial clock “High” level pulse width tscH 80 — — nS Figure 28
Serial clock “Low” level pulse width tscL 80 — — nS Figure 28
Serial clock rising time tser — — 40 nS Figure 28
Serial clock falling time tscf — — 40 nS Figure 28
Chip select setup time tcsu 40 — — nS Figure 28
Chip select hold time tcsH 120 — — nS Figure 28
Serial input data setup time tsisu 60 — — nS Figure 28
Serial input data hold time tsin 60 — — nS Figure 28

Notes 1. Refer to the corresponding number in “Note to electrical characteristics” for notes.
2. Refer to the corresponding Figure in “Note to electrical characteristics” for timing diagram.

Reset Timing Characteristics

Ta = -40°C ~ +85°C, 10Vce = 165V ~ 3.6 V, Vee = 2.5V ~ 3.6V* e Noe !

Table 67
Iltem Symbol |Min Typ |Max Unit Timing diagram
Reset “Low” level width tres 1 — — ms Figure 29
Reset startup time trres — — 10 us Figure 29
Reset exit delay time tores — — 500 us Figure 29

Notes 1. Refer to the corresponding number in “Note to electrical characteristics” for notes.
2. Refer to the corresponding Figure in “Note to electrical characteristics” for timing diagram.
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18-bit RGB interface timing characteristics

Ta = -40°C ~ +85°C, I0Vce = 1.65V ~ 3.6 V, Ve = 2.5V ~ 3,6V e Nore!

Table 68

Item Symbol min. typ. max. | Unit Timing diagram
VSYNC/HSYNC Setup time tsynes 20 — — nS Figure 30
ENABLE Setup time tens 30 — — nS Figure 30
ENABLE Hold time tenn 30 — — nS Figure 30
DOTCLK “Low” level pulse width | PwpL 40 — — nS Figure 30
DOTCLK “High” level pulse width | Pwpn 40 — — nS Figure 30
DOTCLK cycle time tcyen 100 — — nS Figure 30
Data Setup time teps 30 — — nS Figure 30
Data Hold time teoH 30 — — nS Figure 30
Esoe-/l;glll‘?r’n\éSYNC’ HSYNC trgbr, trgof — — 25 nS Figure 30

Notes 1. Refer to the corresponding number in “Note to electrical characteristics” for notes.
2. Refer to the corresponding Figure in “Note to electrical characteristics” for timing diagram.

16-bit RGB interface timing characteristics

Ta = -40°C ~ +85°C, I0Vcce = 1.65V ~ less than 2.5V, Ve = 2.5V ~ 3.6V* Mo

Table 69

Item Symbol min. typ. max. | Unit Timing diagram
VSYNC/HSYNC Setup time tsyncs 15 — — nS Figure 30
ENABLE Setup time tens 18 — — nS Figure 30
ENABLE Hold time tenn 20 — — nS Figure 30
DOTCLK “Low” level pulse width | PwpL 24 — — nS Figure 30
DOTCLK “High” level pulse width | Pwph 24 — — nS Figure 30
DOTCLK cycle time tcyep 60 — — nS Figure 30
Data Setup time trps 15 — — nS Figure 30
Data Hold time teoH 20 — — nS Figure 30
potolk VsvNe.HsYNG [ | T e [ns | Figueao

Notes 1. Refer to the corresponding number in “Note to electrical characteristics” for notes.
2. Refer to the corresponding Figure in “Note to electrical characteristics” for timing diagram.
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6-bit RGB interface timing characteristics

Ta = -40°C ~ +85°C, 10Vce = 2.5V ~ 3.6V, Ve = 2.5V ~ 3.6V* Mo

Table 70

Item Symbol min. typ. max. | Unit Timing diagram
VSYNC/HSYNC Setup time tsynes 15 — — nS Figure 30
ENABLE Setup time tens 18 — — nS Figure 30
ENABLE Hold time tenn 20 — — nS Figure 30
DOTCLK “Low” level pulse width | PwpL 16 — — nS Figure 30
DOTCLK “High” level pulse width | Pwpn 16 — — nS Figure 30
DOTCLK cycle time tcyen 40 — — nS Figure 30
Data Setup time teps 15 — — nS Figure 30
Data Hold time teoH 20 — — nS Figure 30
Esoe-/l;glll‘?r’n\éSYNC’ HSYNC trgbr, trgof — — 10 nS Figure 30

Notes 1. Refer to the corresponding number in “Note to electrical characteristics” for notes.
2. Refer to the corresponding Figure in “Note to electrical characteristics” for timing diagram.

LCD driver output characteristics

Table 71

Timing

. Note
diagram

Item Symbol | min. | typ. | max. | Unit | Test Condition

Vee = 3.0V, Vppyor = 5.0V,

VGH = 8.0V, VGL = 0V,

Ta = 25°C, DOTCLK = 8MHz,

Time to reach the target voltage

Driver output level +25mV from Vcom polarity .
. t — 20 35 s i ion timi Figure 31 | 10

delay time DD p inversion timing g

When changing from a same

grayscale level at all source pins

Load resistance R = 10kQ,
Load capacity 50pF

Notes 1. Refer to the corresponding number in “Note to electrical characteristics” for notes.
2. Refer to the corresponding Figure in “Note to electrical characteristics” for timing diagram.
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Timing diagram

Serial Peripheral Interface Operation

Start End
|
Vil |
CSs /
(VlL
tSCYC
tscn tscL | tesn
/A /
SCL \
tSCr tSCf
tsim |
sDI Input data Input data >/
VIL
Figure 28
Reset Operation
tRES
8 VIH2
RESET /
VIL2 VIL2 7
trRES
tDRES
Internal state >< RESET Exit RESET
Figure 29

Rev.1.0, October.22.2004, page 80 of 99
RENESAS




HD66790R Preliminary

Interfacing Operation

tSYNCS
/
vsSYNC  VHN/ Vi
HSYNC A LV,
I~ trgbr s trgbf
tens tenn
VIH
ENABLE
VIL

Dotted line:DPL ="L" ¢

traight line: DPL = "H" CYCD
Straight line . -

", ‘VIH

DOTCLK y
Dotted line:DPL = "H" < tgor » trgor
Straight line: DPL = "L"

| tpps tepH
Vi
PD[17:0] Write data
VIL

Figure 30

Switching Operation

4 4
VCOM 90%
L 10% .

too Target grayscale level +/- 25mA

S1lto S720

Figure 31
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Notes to Electrical Characteristics
1. The DC/AC electrical characteristics of bare die and wafer products are guaranteed at 85°C.

2. The following are the structures of input, input/output, and output pins.

Input pins: RESETB, ID, IM, TEST1, LSENR, LSENL, Output pin: M Output pins: SOUT1L/R-SOUT4L/R
TESTS5, CS, SCL, SDI, PD17-0, ENABLE,
HSYNC, VSYNC, DOTCLK, TESTL

10Vee I0Vee VGH
)ﬁ PMOS PMOS PMOS
E:% NMOS _| NMOS _' NMOS
GND GND VGL
Figure 32

3. The TEST1, TESTS and TESTL pins must be grounded (GND). The LSENR, LSENL, ID, IM pins
must be fixed at either GND or the Vcc level.

4. This excludes currents through the output drive MOS.

5. This excludes currents through input and output units. Make sure that input levels are fixed to prevent
through current in input units when the CMOS input level takes medium range. While not accessing
the HD66790R via interface pins, current consumption will not change whether the CS* pin is set to
“High” or “Low”.

6. The relationships between the voltages and current consumption are as follows (reference data).

<Reference data>

6.0
5.0
<
E 40
3
7 480
2.0
s S8 s bex Eex Eeg
=R = in E=E=) <Jo <Jo <ag
Rs) © - S0 IOS TOS o2
(RN [T = == [ [
o= o R=1 ac Lo=E Lo¥E [ Nek=3
05 05 o9 EDC EDC SAQc
s g s g c5 <g g <st <t
3 3 5} ® 35 =3 =3
%o %o %m ~0 ~0 o
©
<8 <8 <& 8 8 8
o o o o m
Figure 33
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7. The output voltage difference is the difference in voltage levels from adjacent source pins for a same
grayscale. In offset cancel operation, this difference becomes within +/-10mV.

8. The average output voltage variance is the difference in average source output voltages within the same
product. The average source output voltage is measured for each chip of the same product when the
same data are written for the entire display. This value is just for reference.

9. In this test, the input level having amplitude between VGH = 16.5V and VGL = -16.5 is applied
externally. The voltage drop on each SOUT pin from externally input levels minus load current 500 pA
is defined as AV, and AV/500(nA) is defined as the ON resistance of the most outside buffer in the
revel shifter. The following are reference data under the TYP. condition.

OOGH level (reference)

VGH S 166
T

g 165
=

S 164
3

SOuT 5 163
— LS [}
@

162

0 100 200 300 400 500
Load current (nA)
VGL OGL level (reference)

162
2

3163
(O]
2

5 -164
Q
5

O -165
e
2

8 -1686

0 100 200 300 400 500
Load current (nA)

Figure 34
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10. The LCD driver output delay time depends on the load capacitance of the LCD panel. Check the
quality of display on the panel when setting a frame frequency and a cycle per line.

<Reference data>

g 240

% 22.0

S % 200

52

§§ 18.0

S 160

=

£ 140

[m]

3 20 30 40 50 60 70 80

Load capacitance C (pF)

Figure 35

11. This does not include the wiring resistance when an LSI chip is mounted on glass, i.e. COG. No load
element is added to pins except those being tested.

Example of test circuits

Test circuit for AC characteristics Test circuit for LCD output characteristics

® Data bus SDI ® | CD output S1-S720

Load resistance R

Test Point O l Test Point O

50pF l Load capacitance C I

Figure 36
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Power supply startup, Display ON sequence (reference)

Input clock internal state (1) Setting before power supply startup. Display setting

Power supply VCC
lovce
Vei

LSlinput RESETB

) R Y R R

BB BB

AR

LSToutput Source outpul | . ™ Gi 5" GND " GND opraion nopmaion
<white> <white>
'VCOM output GND GND GND i operaion
Level shifter i operason i operation noperaton i operaton

Display data
Display clock

power supply startup waveforms 2 frame p
or more

Register setting
ROOh DC1

RO1h DK

RO2h VCOMG

RO3h VPL

RO4h *INW

RO5h CLW

RO6h *|IFS

RO7h |Gamma e
RO8h Gamma [For o
ROSh Gamma [T e
ROAh Gamma [Frmer weer
ROBh Gamma 2
ROCh Gamma L
RODh Gamma =
ROEh Gamma L
ROFh Gamma T

*
=
=
@
IS

Notes: 1. Instruction bits with * are set arbitrarily by user:
2. Instruction bits with * are enabled inside the LSI in synchronizaion with VSYNC. Secure at least 2 frame periods after writing these bi



Display OFF, Power supply OFF sequence (reference)

Display OFF setting Halt clock Internal state (2) cutoff power supply

Power supply |VCC
lovce
Vi
LSlinput RESETB
Display dat4¥¥s3 EELSEO RS T LSRR
Display clo{_ UL
LSl output Source output _in operation’ in operation SOUFCE-VCOM SOt GIND 1 ———— e @GN —ann s
<white>
Vcom Output in operation in operation GND
Level shifter in operation in operation in operation

Power supply startup waveforms

Register setting

ROOh DC1

RO1h DK

RO2h VCOMG

RO3h VPL

RO4h * INW

*
@
o

RO5h CLW

RO6h

* Ok ok k% F| k% %
O
%]
O

RO7h Gamma
RO8h Gamma
R0O%h Gamma
ROAh Gamma
ROBh Gamma
ROCh Gamma
RODh Gamma
ROEh Gamma
ROFh Gamma
R10h Gamma

R26h EQE
sDC
TMB1-0
* [TMB2

Notes: 1. Instruction bits with * are set arbitrarily by users
2. Instruction bits with * are enabled inside the LSI in synchronizaion with VSYNC. Secure at least 2 frame periods after writing these bits



Sleep sequence (reference)

Display OFF setting Halt clock  Internal state (2) Cutoff power supply

Power supply

VCC
lovee
Vi

LSl input

RESETB
Display data <

Display clock

LSl output

Source output in operation Source-Vcom short GND
<White>

Vcom output in operation in operation GND

Level shifter in operation in operation in operation

power supply startup waveforms,

Register setting

ROOh

RO1h

RO2h

RO3h

RO4h

RO5h

RO6h

FWI

RO7h
RO8h
RO9%h
ROAh
ROBh
ROCh
RODh
ROEh
ROFh
R10h

Gamma
Gamma
Gamma
Gamma
Gamma
Gamma
Gamma
Gamma
Gamma
Gamma

R26h

EQE
sDC
TMB1-0
T™MB2

Notes: 1. Instruction bits with * are set arbitrarily by users
2. Instruction bits with * are enabled inside the LSI in synchronizaion with VSYNC. Secure at least 2 frame periods after writing these bit:
3. Clock and data input via RGB interface circuit may get some of the circuits started even when IFS=1



HD66790R

Preliminary

Reference data

1. VLOUT1

(1) Test circuit

(2) Test Condition

250 TYP sample

(4) Test Results

(@) VLOUT1 load current characteristics 1
parameter: step-up cycle

Setting in the register

VC2-0 = "000"
AP2-0 = "001"
BT2-0 = "101"
DC02-0 ="000"
DC02-0 ="010"
DCO02-0 ="100"
DC12-0="011"

(1/32)
(11128)
(1/512)

(1/512)

(b) VLOUT1 load current characteristics 1
parameter: Resistance with step-up
capacitance (see below)

Setting in the register

VC2-0 = "000"
AP2-0 = "001"
BT2-0 = "101"
DC02-0 =" 000"
DC12-0="011"
Circuit

(1/32)

(1/512)

Applied voltage external capacitance
Vce 2.8V C 1[uF]/B
Vi 2.8V
VciOUT |Connect to Vci Clock cycle
DDVDH 5.6V fDOTCLK | 5MHz

(3) Test description
Measure the dependency of VLOUT1 on the load current (lload1)
using the step-up clock cycle of VLOUT1 as a parameter.
(No load is applied to pins other than those being tested.)

Dependency on VLOUT1 (typ.sample, 250 )

——DC0= "000"|
—=—DCO0="010"|
DCO="100"
4
0 1 2 3 4 5 6
lload1 (mA)
Dependency on VLOUT1 (typ.sample, 2501 )
6
5.8 [
56/
st
S
52 < ——R=0Q
5 s = s —=—R=100
3 = +——3 =
3 4.8 R=20Q
4.6
4.4 i =
4.2
. ‘ \
0 1 2 3 4 5 6
lload1 (mA)
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2.VLOUT2
(1) Test circuit (2) Test Condition
250 TYP sample
‘\’/“: Applied voltage external capacitance
DD@C Vce 2.8V C 1[uF]/B

Vci 2.8V
VciOUT |Connect to Vci Clock cycle
DDVDH 5.6V fDOTCLK | 5MHz

(3) Test description

(a) Measure the dependency of VLOUT2 on the load current (lload2)
using the step-up clock cycle of VLOUT2 as a parameter
” ¢ ° (No load is applied to pins other than those being tested.)

(b) Measure the dependency of VLOUT2 on the load current (lload2)
using the step-up factor of VLOUT2 as a parameter

(4) Test Results (No load is applied to pins other than those being tested.)
(a) VLOUT2 load current characteristics 1
parameter: step-up cycle D on VLOUT2 (typ.sample, 250 )
24
22
Setting in the register 20
VC2-0 = "000" S 18 '\’% ——DC1="010"
— wanqn S —8—DC1="011"
AP2-0 = "001 § 16 DC1="100"
BT2-0 = "101" > 14
DC02-0 ="010" (1/128) 12 \.
10
DC12-0 = "001" (1/1 28) 0 0.2 0.4 0.6 0.8 1 1.2
DC12-0 ="011" (1/512) fload2 (m)
DC12-0="100" (1/1024)
(b) VLOUT2 load current characteristics 2
parameter: step-up factor
Dependency on VLOUT2 (typ.sample, 250 )
24
22
Setting in the register 2
VC20 = "000" S '\-\.\=\' - o0
AP2-0 = "001" 5 ok N BI04
g \-\ \ BT="110"
BT2-0 = "000" (x8, x-7) 7
BT2-0 = "101" (x7, x-5) 12
BT2-0 = "110" (x6, x-6) 10 ‘
0 0.2 04 06 08 1 1.2
lload2 (mA)

DC02-0="010" (1/128)
DC12-0="100" (1/1024)
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3. VLOUT3
(1) Test circuit (2) Test Condition

(4) Test Results

(a) VLOUTS3 load current characteristics 1
parameter: step-up cycle

Setting in
VC2-0 =
AP2-0 =
BT2-0 =

the register
"000"
"001"
"101"

DC02-0 ="010" (1/128)

DC12-0 ="001" (1/128)

DC12-0 ="011" (1/512)
DC12-0 ="100" (1/1024)

(b) VLOUTS3 load current characteristics 2

parameter: step-up factor

Setting in the register

VC2-0 =
AP2-0 =
BT2-0

BT 2-0
BT 2-0

"000"
"001"

"000" (x8, x-7)
"101" (x7, x-5)
"110" (x6, x-6)

DC02-0 ="010" (1/128)
DC12-0 ="100" (1/1024)

250 TYP sample

Applied voltage external capacitance
Vce 2.8V C 1[uF]/B
Vi 2.8V
VciOUT | Connect to Vci Clock cycle
DDVDH 5.6V fDOTCLK | 5MHz

(3) Test description
(a) Measure the dependency of VLOUT 3 the load current (lload3)
using the step-up clock cycle of VLOUT3 as a parameter
(No load is applied to pins other than those being tested.)

(b) Measure the dependency of VLOUTS3 the load current (lload3)
using the step-up factor of VLOUT3 as a parameter
(No load is applied to pins other than those being tested.)

D on VLOUTS (typ.sample, 250 )
-6
7
-8
-9
S -10 ——DC1="010"
g _v— —=—DC1="011"
g 12 =1 DC1="100"
s 13 _——
14 ‘
-15 l
-16
0 0.2 0.4 0.6 0.8 1 12
lload3 (mA)
Dependency on VLOUT3 (typ.sample, 2501 )
-6
-8
-10
S L —
z 12 ——
2
5 14 —
o
s -16 — //e/
-18 }/'/4>/°/4
-20
-22
0 0.2 04 0.6 0.8 1 12
lload3 (mA)
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4.VLOUT4
(1) Test circuit (2) Test Condition
250 TYP sample
Applied voltage external capacitance

Vce 2.8V C 1[uF])/B

Vci 2.8V

VciOUT |Connect to Vi Clock cycle
DDVDH 5.6V fDOTCLK | 5SMHz

(3) Test description
Measure the dependency of VLOUT4 the load current (lload4)
using the step-up clock cycle of VLOUT4 as a parameter
(No load is applied to pins other than those being tested.

(4) Test Results

(a) VLOUT4 load current characteristics 1

parameter: Step'Up CyCIe Dependency on VLOUT4 (typ.sample, 2501 )
0
-0.5
Setting in the register
VC2-0 = "000" s
AP2-0 = "001" g 1.5
BT2-0 = "101" ER )
DC02-0 ="010" (1/128) 25 _ yg//
B ‘
-3
DC12-0 ="001" (1/128) 0 05 1 15 2 25
DC12-0="011" (1/512) lloadd (mA)

DC12-0="100" (1/1024)
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5. VciOUT amplifier

(1) Test circuit

VCioUT [X
VREG10UTIX
2 VeiLvL ct L fc2

ca

HD66790R

-~y

E
S

lioadA

S
-

VeomHX—er
™ veL Veom |

1155

(4) Test Results

(a) VciOUT load current characteristics 1
(VciOUT = Vci x 0.92)

Setting in the register
VC2-0 = "001" (x 0.92)
AP2-0 = "011"

(b) VciOUT load current characteristics 2
(VciOUT = Vci x 1.00)

Setting in the register
VC2-0 = "000" (x 1.00)
AP2-0 = "011"

é\loadD

(2) Test Condition
250 TYP sample

IApplied voltage| External capacitance
Vce 2.9V C1 1[uF)/B
Vci 2.9V Cc2 1[uF)B
DDVDH| 5.8V Cc3 1[uF)/B
VLOUT2| VciOUT x6 C4 1[uF)B
VLOUT3| VciOUT x-5 C5 0.1[uF)B
VCL VciOUT x-1 Cc6 0.1[uF1/B
C7 0.1 [uF1/B

(3) Test description

Measure the dependency of VciOUT on the load current (lloadC)

with different factors for the VciOUT level (VC[2:0])
(No load is applied to pins other than those being tested).

Note:

Test(n) pins are arranged for in-house test purposes.

Do not use them as output open.

VGiOUT (V)

VciOUT amplifier load current characteristics (typ. sample, 250 )
oo |
—+—vc="001
2 4 6 8 10 12
Load current ILoadC (mA)

29
28
27
26
25
24
23
22
21

VGiOUT (V)

VciOUT amplifier load current characteristics (typ. sample, 2501 )
e .
T,
—&—VC="000"
2 4 6 8 10 12
Load current ILoadC (mA)
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6. VREG10UT amplifier

(1) Test circuit

VREG10UT]

B VeiLvL c1 L Jc2

c4

lioadC
lioadA

g
5]
<
S
k4
—O—e—E—4

% viouT2 c3
[ HDG6790R ©
[ vwm% A4

e
Ci

gl\oadD

(4) Test Results

(a) VREG10UT load current characteristics 1

(VREG10UT = REGP x 1.27)

Setting in the register
VC2-0 = "000" (x 1.00)
AP2-0 = "011"

VRH3-0 ="0000" (x 1.27)

(b) VREG10UT load current characteristics 2

(VREG10OUT = REGP x 1.72)

Setting in the register
VC2-0 = "000" (x 1.00)
AP2-0 = "011"

VRH3-0 ="1010" (x 1.72)

(2) Test Condition
250 TYP sample

IApplied voltage| External capacitance
Vce 2.9V C1 1[uF)/B
Vei 2.9V C2 1[uF])/B
DDVDH| 5.8V C3 1[uFIB
VLOUT2| VciOUT x6 C4 1[uFIB
VLOUT3| VciOUT x-5 C5 0.1[uF]/B
VCL VciOUT x-1 C6 0.1 [uF)/B
C7 0.1[uF1/B

(3) Test description

Measure the dependency of VREG1OUT on the load current (lloadA)
with different factors for the VREG10UT level (VRH[3:0])

(No load is applied to pins other than those being tested).

Note: Test(n) pins are arranged for in-house test purposes.
Do not use them as output open.

4.0

39

38
< 37
36
35
34
33
32
31
3.0

VREG10UT (V)

VREG10UT amplifier load current characteristics (typ. sample, 25(1)

—4— VRH="0000"]

20

40 60 80 100 120

Load current ILoadA (mA)

52
51
50
49
48
47
46
45

VREG1OUT (V)

43
42

VREG10UT amplifier load current characteristics (typ. sample, 25(1)

—4—VRH="1010"]

40 60 80 100 120

Load current ILoadA (mA)
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7. VcomH amplifier

(1) Test circuit

(2) Test Condition
250 TYP sample

1OVee |Applied voltage| External capacitance
Vee X vee v(;ogT ‘I‘\uadd: Vce 2.9V C1 1[uFI/B
ci & vei VREG10UT! loa
bl S - ord: Je2 Vi 2.9V c2 1[uF1/B
0ovOH —8 povos DDVDH| 5.8V c3 1[uF)/B
o — oo %:3%) los VLOUT2| VciOUT x6 c4 1[uF1/B
viouta—& viouts vongr b1 Suozce VLOUT3| VGiOUT x-5 c5 0.1[pFIB
™ ‘coml D
“ oo St VCL | VGiOUT x-1 c6 0.1 [uF)B
R TesTA1 C7 0.1 [],J.F]/B
R TesTA2
& TesTA4
8ls
oty e o (3) Test description

(4) Test Results

(a) VcomH load current characteristics 1
(VcomH = 3V)

Setting in
VC2-0 =
AP2-0 =

the register

"000" (x 1.00)
011"

(b) VcomH load current characteristics 2
(VcomH = 5V)

Setting in the register
VC2-0 = "000" (x 1.00)
AP2-0 = "011"

Measure the dependency of VcomH on the load current (lloadB)
with different VcomH output level
(No load is applied to pins other than those being tested).

Note: Test(n) pins are arranged for in-house test purposes.
Do not use them as output open.

VcomH amplifier load current characteristics (typ. sample, 250 )
3.02
: N
o4
AZ.QS — Typ.
=2
$2.96
=
§ 2.94
2.92
29 .
0 05 1 15 2 25
Load current ILoadB (mA)
VcomH amplifier load current characteristics (typ. sample, 250 )
5.02
5
MM
4.98
= —— Typ.
s
E 4.9
g
4.94
4.92
4.9
0 05 1 15 2 25
Load current ILoadB (mA)
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8. VcomL amplifier

est circui est_Condition
1) Test circuit 2) Test Conditi
250 TYP sample
IApplied voltage External capacitance
e S Vee | 29V A HuFLB
T Vei 2.9V c2 1[uF/B
DDVDH| 5.8V C3 1[uF1/B
L caé o VLOUT2| VciOUT x6 c4 1[uF)B
vengbe Sioact VLOUT3| VciOUT x-5 C5 0.1[uF1B
'coml D
Voot e VCL | -2.9V c6 0.1 [uF)B
c7 0.1 [uFB
Tre (3) Test description

Measure the dependency of VcomL on the load current (lloadD)
with different VcomL output level
(No load is applied to pins other than those being tested).

Note: Test(n) pins are arranged for in-house test purposes.
Do not use them as output open.

(4 Test Results VcomL amplifier load current characteristics (typ. sample, 2501 )
(a) VcomL load current characteristics 1
(VecomL = -2V) 9
1.92
A4 (== |
Setting in the register % 46T
VC2-0 = "000" (x 1.00) 2 L
AP2-0 = "011" e
-2
2.02
0 05 1 15 2 25
Load current ILoadD (mA)
(b) VecomL load current characteristics 2 VeomL amplifier load current characteristics (typ. sample, 2501 )
(VecomL = 1V) 14
108
106
Setting in the register s
- 104
0 =" " E
VC2-0 = "000" (x 1.00) B L
AP2:0 = "011" S
1
098
0 05 1 15 2 25
Load current ILoadD (mA)
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9. Step-up load characteristics (when connected to external power supply Vci)

(1) Test circuit (2) Test Condition
28v Totol cumrent Test circuit see Left
10vee Vi —%— 2.8V fFLM 60(Hz)
Vee VeiLVvL 4
VeiouT —llﬁ
”r‘n GND AGND 8 Instruction bits
cr AP "001"
cit-g——— BT "101" (x7, x-5)
VLOUT1 B R1 E
DOVDH F VC "000" (x1.0)
— VRH "0110" (REGP x 1.57)
HD66790R ' L. -
c12.g——T VCM "10011" (VREG1 x 0.77)
C21+ L ——
cot-g——T * GON "
C22+ nAn
czz»z },“F VCOMG 0
C23+ E,'l—_L1 .
co-g—T Pin setting
LSENL "H" operate level shifter
LSENR "L" halt level shifter
Load
R1 00Q~3KQ (lload1 =0 ~1.5mA)
R2 82KQ
(3) Test Results Lond cheracterstios Typ. sample, 2501)
(a) 18-bit 3 dots (RGB) /transfer mode 20

Setting in the register

—— 18bit-DDVDH
—=— 18bit-VGH

Output voltage (V)
@

DCO02-0 = "000" (1/32) : g
DC12-0 = "000" (1/64) 10

fDOTCLK = 5MHz s

’ ° Current ::nsumpﬂcn IVei ::A) "

(b) 6-bit one dot (RGB) /transfer mode Foad charactenistics (Typ. sample, 250)

Setting in the register $ w0 —

D020 = "001" (1/64) i. N — S5
DC12-0 = "001" (1/128) -

fDOTCLK = 15MHz 10 —

Current consumption Vi (mA)

Load characteristics (Typ. sample, 25[1)

(c) 6-bit one dot (RGB) /transfer mode

Setting in the register

DC02-0 = "010" (1/128)

DC12-0 = "010" (1/256)
fDOTCLK = 15MHz

Output voltage (V)
@

GH
o —&—6bit-2VGL

7 9 1 13 15
Current consumption IVci (mA)
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10. Sleep current

(1) Test circuit Total current
2.8V 10Vee
Vee
GND
HD66790R
(2) Test Condition Instruction bits
SLP "1" (Halt step-up circuits)
TMB2 "1" (Halt source amplifiers)
IFS "1" (Halt RGB interface)
fDOTCLK 1~10 (MHz)
fFLM 60Hz @ 1.5 MHz
PD[17:0] 01 alternation input
(3) Test Results S
leep current dependency on frequency (Typ. sample, 2501 )

100
¢ Vec+lIOVee
=== Linear (IVcc+IlOVcc)

00 10 20 30 40 50 60 70 80 90 100 110 120
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RenesaSTeChnOI()gy Corp. Sales Strategic Planning Div.  Nippon BIdg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan

Keep safety first in your circuit designs!

1. Renesas Technology Corporation puts the maximum effort into making semiconductor products better and more reliable, but there is always the possibility that trouble may occur with
them. Trouble with semiconductors may lead to personal injury, fire or property damage.
Remember to give due consideration to safety when making your circuit designs, with appropriate measures such as (i) placement of substitutive, auxiliary circuits, (i) use of
nonflammable material or (iii) prevention against any malfunction or mishap.

Notes regarding these materials
. These materials are intended as a reference to assist our customers in the selection of the Renesas Technology Corporation product best suited to the customer's application; they
do not convey any license under any intellectual property rights, or any other rights, belonging to Renesas Technology Corporation or a third party.

2. Renesas Technology Corporation assumes no responsibility for any damage, or infringement of any third-party's rights, originating in the use of any product data, diagrams, charts,
programs, algorithms, or circuit application examples contained in these materials.

3. All information contained in these materials, including product data, diagrams, charts, programs and algorithms represents information on products at the time of publication of these
materials, and are subject to change by Renesas Technology Corporation without notice due to product improvements or other reasons. It is therefore recommended that customers
contact Renesas Technology Corporation or an authorized Renesas Technology Corporation product distributor for the latest product information before purchasing a product listed
herein.

The information described here may contain technical inaccuracies or typographical errors.

Renesas Technology Corporation assumes no responsibility for any damage, liability, or other loss rising from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corporation by various means, including the Renesas Technology Corporation Semiconductor home page
(http://www.renesas.com).

4. When using any or all of the information contained in these materials, including product data, diagrams, charts, programs, and algorithms, please be sure to evaluate all information
as a total system before making a final decision on the applicability of the information and products. Renesas Technology Corporation assumes no responsibility for any damage,
liability or other loss resulting from the information contained herein.

5. Renesas Technology Corporation semiconductors are not designed or manufactured for use in a device or system that is used under circumstances in which human life is potentially
at stake. Please contact Renesas Technology Corporation or an authorized Renesas Technology Corporation product distributor when considering the use of a product contained
herein for any specific purposes, such as apparatus or systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater use.

6. The prior written approval of Renesas Technology Corporation is necessary to reprint or reproduce in whole or in part these materials.

7. If these products or technologies are subject to the Japanese export control restrictions, they must be exported under a license from the Japanese government and cannot be
imported into a country other than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the country of destination is prohibited.

8. Please contact Renesas Technology Corporation for further details on these materials or the products contained therein.

RENESANS

http://www.renesas.com

Copyright © 2003. Renesas Technology Corporation, All rights reserved. Printed in Japan.
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