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1. General Description

The RM68040 is a single-chip liquid crystal controller driver LSI for a-Si TFT panel, comprising 345,600 bytes RAM for
a maximum 320RGB x 480 dots graphics display, source driver, gate driver and power supply circuit. For efficient data
transfer, the RM68040 supports high-speed interface via 8-/9-/16-/18-bit ports as system interface (DBI) to the
microcomputer. As moving picture interface, the RM68040 supports RGB (DPI) interface (VSYNC, HSYNC, DOTCLK,
DE, and DB17-0).

Also, the RM68040 incorporates step-up circuit and voltage follower circuit to generate TFT liquid crystal panel drive

voltages.

The RM68040’s power management functions such as 8-color display and power operation mode such as deep
standby mode and sleep mode make this LS| a perfect driver for the medium or small sized portable products with

color display systems such as digital cellular phones or hand-held devices with outstanding battery consistency.
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2. Features

® A single-chip controller driver incorporating a gate circuit and a power supply circuit for a maximum 320 RGB x

480 dots graphics display on amorphous TFT panel in 262k colors
®  System interface
(1). High-speed interface via 8-, 9-. 16-, 18-bit parallel ports (DBI, Type B)
(2). Clock synchronous serial interface (SPI, DBI Type C)
®  Moving picture display interface
(1). 16-, 18-bit RGB interface (DPI)
® Window address function to specify a rectangular area writing data in the internal RAM
®  Abundant color display and drawing functions
(1). Programmable y-correction function for 262k-color display
(2). Partial display function
® Low power consumption architecture
(1). Deep standby mode
(2). Sleep mode
(3). 8-color display function
® Input power supply voltages: IOVCC = 1.65V~3.3V (interface 1/0O power supply)
VCI = 2.5V~3.3V (liquid crystal analog circuit power supply)
® Incorporates a liquid crystal drive power supply circuit
(1). Source driver liquid crystal drive/VCOM power supply: DDVDH-GND = 4.5V ~ 6.0V
VCL-GND =-VCI1 (-1.75V ~ -3.3V)
VCI-VCL = 6.0V
(2). Gate drive power supply: VGH-GND = 10.0V ~ 18V
VGL-GND = -5V ~ -12.5V

VGH-VGL = 32V

RM68021 Datasheet (Version 0.2 Mar. 27, 2008) 6 of 24



Raydium
yd
B4 ]#?ﬂ%ﬁj Document No. : RMRD- [EH Author : SP.TANG 5% Version : V0.0
¥ #74 Document Chinese Title : RM68040 %%‘%‘ﬁ?; 4 3% Effective Date : 2009/01/13
¥ {9 £ Document English Title : RM68040 Engineering Specification
(3). VCOM drive (VCOM power supply): VCOMH = 3.0V ~ (DDVDH-0.5)V
VCOML = (VCL+0.5V) ~ 0V
VCOMH-VCOML amplitude <= 6.0V
[ Liquid crystal power supply startup sequencer
®  345,600-byte internal RAM

®  Single-chip solution for COG module with the arrangement of gate circuits on both sides of the glass substrate

® Internal NVM: VCOM level adjustment, ID
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Table 1 Power Supply Specifications

5% Version : V0.0
4 ¥%F 1 Effective Date : 2009/01/13

No. ltem RM68040
1 TFT data lines 960 output
2 TFT gate lines 480 output
3 TFT display storage capacitance Cst only (Common VCOM)
4 Liquid crystal S1~S960 V0~V63 grayscales
drive output G1~G480 VGH-VGL
VCOM Change VCOMH-VCOML amplitude with electronic volume
5 Input voltage IOVCC 1.65V~3.30V
(interface voltage) Power supply to IM0-2, RESX, DB17-0, RDX, DIN/SDA,
DOUT, WRX/SCL, D/CX, CSX, VSYNC, HSYNC, DOTCLK,
DE, TE, SD, CM.
Vel 2.50V~3.30V
(liquid crystal drive
power supply voltage)
6 Liquid crystal DDVDH 4.5V ~ 6.0V
drive voltages VGH 10.0V ~ 18V
VGL -5V ~ -12.5V
VGH-VGL Max. 32.0V
VCL -1.75V ~ -3.3V
VCI-VCL Max. 6.0V
7 Internal step-up | VLOUT1 (DDVDH) VCI1x2
circuits VLOUT2 (VGH) VCl1x4, x5, x6
VLOUTS3 (VGL) VCI1x-3, -4, -5
VCL VCI1x-1
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3. Block Diagram

Figure 1 Block Diagram
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4. Pin Diagram

Alignment Marks
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®  Chip size: 22.85 mm x 1.02 mm (Include sealing and scribe line)
®  Chip thickness: 300 um (typ.)
®  PAD coordinates: PAD center
® PAD coordinates origin: Chip center
® Bump size
(1). 15um x 120um: Gate:G1~G480, Source:S1~S960
(2). 50um x 80um: Input Pads
®  Au bump pitch: See PAD coordinates table
®  Au bump height: 15um (typ.)
® No. in the figure corresponds to No. in the PAD coordinates table

®  Alignment mark

Alignment mark shape X Y
-11300 -400
Type A
11300 -400
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Pad Coordinate (Unit: um)
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Ho.  Hame * T Mo. Mame kA T b, 1 ame kA T Ho. Hame A T Ho. Hame * T
1Yo -11165 -09 5l DB -1665 =409 101 aGHD -85 =09 151 WL 63 409 201 C1IE 2633 ~09
2 VPD -11095 -09 52 DEE -1595 =409 102 aGHD -4095 =09 152 WL -3935 409 202 | C1IE 2905 ~09
3 DRND -11023 ~409 33 DE7 -1523 =409 103 AGHD =023 =409 153 WL, rs] =409 205 CLIE 2975 ~409
4 DOHD -10955 09 54 DEA 1455 409 104 aGHD -3355 09 154 |DDVDH 455 409 204|C1IE 045 09
5 VWT -10EES 09 55 DES -13k5 409 105 aGRD -3BES 09 155 |DDVYDH 385 409 20511 3115 09
6 DUMMY ~ -10ELS 409 56 DE4 1315 409 106 | atRD -3B15 409 156 |DDVYDH -1l 409 206 | Clla 3LES 409
7 DUMMY | -10745 409 57 DEZ -1245 409 107 WM -3745 409 157 |DDVDH 245 409 207 | Clla 3255 409
B TESTOlE  -10675 409 ik DE2 -1175 =409 106 WM -3675 =09 156 | DDVDH -175 4049 206 | Clla EErS] =409
9 TESTQLS  -1060%5 -09 539 DEL -1105 =409 109 YC0M -3605 =09 1539 |DDYDH -103 409 209 C11A 3395 ~09
10 TESTOL4  -10535 -09 a0 DEQ -1035 =409 110 %20k <3935 =09 160 | DDYDH <13 409 210 C11a 3485 ~09
L1 TEETAQLS  -104a5 ~409 6l DOUT 983 =409 111 WZak -34a3 =409 161 DDVDH 33 =409 AL Clla 3933 ~409
L2 TERTOLY  -10%95 09 62 DINMAEDs  AR9S -409 112 WOk <3395 =09 162 |DDVYDH JUE] -0 21Tl 605 =049
L3 TERTOLL  -10%25 09 63 BDI k25 409 113 WCOK -3325 09 163 | WT1 175 409 213 Cl s ] 09
14 TEETQLD  -10255 409 ad WIRELECT 6755 409 114 WOk -3255 409 g4 Tl 245 409 214 Clla 3745 409
L5 TEETO2 | -10LRS 409 65 DA A6k 409 115 WM -31E5 409 165 Il als 409 215 Clla 3BLS 409
16 TERTOE | -10L15 409 gy 615 =409 116 WCOM -3115 =09 g |WIl el 4049 216 |CI12E bES 409
L7 TERTQ? | -10045 ~409 67 IE 545 -0 117 WCOM -3045 409 167 | WIl 455 409 217 | CI2E 3955 ~409
LB TEET Q6 4975 -09 ab IaYioC 475 =409 LIEB %COM -2975 =09 16k Il 325 409 216 CI2E 4025 ~09
19 TEXTOS 9903 ~409 69 IOVCT G403 =409 119 W20k -2903 =409 169 WiTT) 95 =409 219 CI2E 4095 ~409
20 TERTO4 el KB ~409 70 VT 333 =409 120 WZaK -2B33 =409 170 WiTT) 663 =409 220 CI2E 4165 ~409
21 TERTO3 AT65 09 71 IavaT 265 409 121 Wia0K -2785 09 171 WT1 735 409 221 CI12E 4235 09
22 TEATO2 595 09 72 IavaC 4195 409 122 WCOM -2693 09 172 WT1 [IE] 409 22| CI2E 4305 09
2% TEETOL 525 409 73 Ia%CC 6125 404 123 WCOkH -2625 4049 173 W1 E7S 409 223 | C12E 4373 409
24 TaE 555 409 74 IQ%CZ 055 -404 124 WO kH -2355 04 174 |¥T 945 4049 224|CI12E 4445 =409
25 T&7 A4k =409 75 ¥DD -i9k5 -404 125 WCOkH -24k5 404 175 |¥T 1015 4049 225|CI12E 4515 =409
26 T8 A415 -09 78 ¥DD -5915 -409 126 | WOOkH -2415 09 176 | ¥ 10BS 409 226 | C124 43k ~09
27 T35 4345 -09 77 NDD -ik45 -409 127 YO0 kH -2345 09 177 |WT 1155 ~409 2270|2124 4655 ~09
2 Ta4 75 ~409 76 VDD =577 =409 126 WCOkH -2273 =409 176 WiTT 1223 =409 226 Cl2a 4725 ~409
20 TES 205 09 79 ¥DD -5705 409 129 WO kH -2205 09 179 | W 1295 409 229 C12a 4795 09
a0 TE2 A135 09 E0 VDD -9635 404 130 WCOkH 2135 09 L8O | T 1385 409 230 C12a 4685 09
31 TEL 065 409 EL VDD -5565 404 131 WCOkH -2085 409 181 |WCT 1435 409 231 T2 4935 409
32 TE0 -boas 409 E2 VDD 5495 404 132 WCOkH -1995 409 182 | WT 1505 409 252 T2 005 409
335D -b92s 409 k3 VDD -id25 =409 133 WML -1925 404 163 | wCT 1575 4049 253 C12a 3073 409
34 O -bB35 -09 k4 VDD -3355 =409 134 YOO ML -1B55 =09 164w 1ad5 409 2342124 alds -09
35 101D B85 -09 k3 VDD -52k5 -409 135 WOOML -1785 =09 163 Wi 1715 409 2352124 3215 ~09
56 Ik -k713% ~409 kG AGHD -3213 =409 136 WML -1715 =409 1ba Wil 1763 =409 36 VOL i ~409
37 12 -ba45 =049 E7 anD -5145 =04 137 WOk -1645 =09 LB7 | WT LB5S ~409 237 | VUL 5345 =049
56 RERX -B575 09 EE AGHD -5075 409 138 WOk -1575 09 LBE | T 1925 409 23| VUL 5425 09
39 VEYRC -Ba0ns 409 B3 At HD -5005 409 139 WML -1505 409 189 | W 1995 409 23| VUL 5495 409
40 HEYRC B35 409 0 anhD 49735 404 140 WREGLOL 1435 409 190 | ¥ 2085 409 240 | VUL 3565 409
4l BLE -baigs 409 9l atiD -4h6 5 -404 141 WREG2O1 1365 =09 191 |¥T 2135 4049 241 | VUL i ¥h] =409
42 DE -b295 409 92 AtND 4795 =409 142 WREGICOL  -1295 =09 192 | VT 2205 4049 242 | VUL 33 409
43 DEIL? -b225 -09 93 AGND 4725 =409 143 WBEG4OL 1225 =09 197 TESTAS 2275 409 243 VUL 5775 -09
44 DEla -bl3s -409 94 V& -4a35 =409 144 TEET a2 -1135 =09 194|C11E 2343 409 244 | VUL afbd3 -409
43 DELY -B0E3 ~409 95 VOE -43k3 =409 145 WL -10E3 =409 195 CIIE 2413 =409 245 VOL 915 ~409
46 DEL4 -bals 09 95 TERTal <4515 409 148 WL -1015 09 195 | C1IE 24R5 409 248 | AUHD S9E5 09
47 DEL3 -1945 09 97 alHD 45 404 147 WL 045 09 197 |C1IE 2555 409 247 | AUHD G055 09
4k DEL2 -TE75 409 9k aUHD 4375 409 148 WL 75 409 198 |C1IE 2625 409 240 | AUHD 6l25 409
49 DELL -TH0S 409 93 alND 4305 =409 149 WL -B035 =09 199|C1IE 26935 4049 249 | VUH 6193 =409
30 DELD =173 409 100 atHD 4235 =409 150 WL -135 =09 200 ClIE 2785 4049 250|VUH 62635 =409
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Ho. Hame * T Mo. Mame kA T b, 1 ame kA Ho. Hame Ho. Hame T

251 YUH 6333 -09 301 C22E 9635 -409 351|057 10755 244 4011|5157 10005 244 451 |0G257 Q255 244
252 YUH 6405 -09 302 Z22E 9905 =409 352|059 10740 ab9 402|515 9990 el 452 |0G259 9240 369
233 VOH 6475 ~409 503 CEB 9975 =409 353 061 10723 244 403 Glal 9975 244 453 G261 9225 4
254 VUH 6545 09 04| C2OE 10045 409 354|063 10710 L] 404 |0 63 9950 ki 454|265 ] i
255 VUH 6615 09 305 | C2OE 10115 409 355|065 10695 244 4005|0165 0945 244 455 |0265 a1as 244
258 VUH [:1:1:3] 409 306 | C22E L01ES 404 356 |0E7 10680 L] 406 |G 167 9930 el 456 | G267 ALk 369
257 |CI3E 6754 409 307 C22E L0255 404 357 |0E9 10665 244 407 |G a9 o915 244 457 |G2a0 alas 244
256 C13E ]3] 409 G0 22 le gdi =409 358 071 10650 369 400 | G17] 9900 369 456 |0G27] alsn 369
259 C13E ak9s -09 309 2228 10395 =409 359 073 10635 244 409 |G 173 QBRS 244 459 |0G273 L35 244
260 | C13E 6965 -09 30222 10455 =409 360 075 10620 369 4101|5175 90 el a0 | G275 L 369
4l CL3E 035 ~409 GLLCra 10533 =409 61077 10603 244 411 Gl 9553 244 dal Gr7 105 244
262 |CI3E 7105 09 Gl A 10605 =04 362 (079 10590 L] 412|617 Q840 ki a2 G279 Q090 369
263 C1%a ] 09 ey 10675 409 367 |CEL 10575 244 413|616l o825 244 463 |G2EL 075 244
264 Cl3a 1245 409 Gl Cada 10745 409 364 |CE3 10560 L] 414 |Gk 9BL0 el dad GRS el =11} 369
265 Clia 7315 409 KR ey L0ELS 409 365 |CES 10545 244 415 |G LES o795 244 465 |G2ES g5 244
268 Cl3a TikS 409 ale a2 L0EES -404 366 |GE? 10530 369 416 |G LE? 97E0 el da6 | G267 Q30 369
267 Cl3a 455 409 Elvalerry 10955 -0 367 |0k 10515 244 417 |Gk 9783 244 467 |G2E9 anLs 244
260 Cl3a 7525 -09 3B 222A 11025 =409 366|091 10500 369 410|519l 97450 el 46k G291 Q000 369
69 C21E 1395 ~409 319 s 11093 =409 369 093 104E3 244 419 G193 9733 244 469 G293 B9ES 4
2T 2R 1665 ~409 S0 e 111A3 =409 370 093 10470 389 420 15193 9720 3B 470 G293 B970 39
27 2R 7735 09 321 DUMMY L1035 244 371|097 10455 244 421 (G197 o705 244 471 |G2a7 B955 244
27 2R 1k 09 G2 DUMMY 11190 39 372|009 10440 el L] 427 |G 199 9690 ki 472 |20 [35] i
273 2R i 2] 409 ErEals | 11175 244 33|clol 10425 244 423|501 9675 244 473 |5301 Ba25 244
274 2B 945 409 L ALl 11160 369 L s (1] 10410 el i3] 424 | G203 9660 el 474|503 Bal0 369
275 2R EOLS 409 32505 11143 244 375|o0s 10395 244 4275|0205 96435 244 475 |0305 BE9s 244
270 2R EOES ~09 326 07 11130 369 376 |0107 10380 ab9 426 | G207 9630 369 476 |5307 [:1:1] 369
27 2R [ 3] ~09 rale] 1115 244 7 |oing 10365 244 427 | G209 9615 244 4775309 (i3] 244
2T 2R B35 ~409 326 oIl 11100 369 376 G 10350 389 426 G211 Sa00 3B 476 G311 BES0 39
21 2R E295 09 328013 LI0ES 244 3ol 10335 244 429|621 9565 244 4790513 EB3S 244
280 2R [1:5] 09 330 015 11070 39 SB0|CLLS 10320 el L] 430 |G215 9570 ki 480 03515 (i) 369
2Bl 2R E435 409 33 G617 L1055 244 3BL|GILL? 10305 244 431|527 0555 244 461|537 EBOS 244
2B 2R E505 409 33019 11040 39 B2 |1l 10290 L] 432|529 9540 el 452|531 [li] iz
263 22 la E573 409 333 021 L1025 244 JB3|ol2l 10275 244 433|062l 9525 244 453 |0521 (] 244
264 2 1a Eads -09 334023 L1oln 369 B4 |0 123 10260 ab9 434 | G223 9510 el Abd | 5323 Bl ki
285 2 la E715 -09 335 025 10995 244 3653|0123 10245 244 435 |0225 9493 244 465 |0325 3] 244
A 2 la E7ES ~409 336 027 109E0 369 i g vy 10230 389 436 G227 9460 3B 4bf G327 B730 39
267 T2l kB35 =049 33709 10965 244 BT (G129 10215 244 437 |G 0455 244 457 G529 ET1S 244
2B 2 la E925 09 336 051 10950 39 SBE (G131 10200 el L] 430 G231 9450 ki BB 0331 ER00 i
289 2 la B3935 409 330033 10935 244 B9 |G 1AE 101E5 244 439 |G 0435 244 459|533 EaES 244
200 2l 065 409 340 G35 10820 39 390|G13s 10170 L] 440 | G235 420 369 490 |5335 BET iz
29] 22l al3s 409 341037 10905 244 EEI NS kY 10155 244 44] |67 9405 244 4491|5537 [ikH] 244
29222 s 2035 409 342 039 L0E90 369 3920l 10140 el i3] 447 |G 9390 el 492|539 B gl
293 2 1A a3 -09 343 G4l L0B75 244 393|014l 10125 244 443 | G241 9375 244 493 |05341 73] 244
294 2 1o 9343 -409 344 043 L0EE0 3E9 3984|0143 10110 b9 444 | G243 9340 i 494 | 5543 Ba L0 369
M5 C2la 9415 ~409 345 045 1043 244 395 0145 10093 244 445 5243 9343 244 495 G343 B3935 4
95 | C22E 4E5 09 345 047 L0E30 39 395 |G 147 10080 el L] 445 | G247 9330 ki 495 | (3547 [311] 369
207 C20E 2555 09 347 049 10ELS 244 3970149 10085 244 447 | G249 9315 244 497 | (3549 =51 244
29E (C22E 625 409 34k Q51 LOE0D 39 9B |C 151 10050 L] 44f G251 9300 el 49E | G351 B550 iz
299 (225 96935 409 349 053 L0765 244 399|015 10035 244 449 | G253 9205 244 499|553 Ba3s 244
300|225 97835 409 350055 10770 369 400|153 10020 369 450|255 a2m el 00 |555 ] 369

RM68021 Datasheet (Version 0.2 Mar. 27, 2008) 13 0of 24



Raydium

B4 1#1‘?}% Document No. :
¥ #74 Document Chinese Title : RM68040 ?E%Urﬁ?;
¥ {9 £ Document English Title : RM68040 Engineering Specification

RMRD-

(=8 Author : SP.TANG

457~ Version : V0.0
& #F1 Effective Date : 2009/01/13

Ho. Hame Mame b, 1 ame Ho. Hame Ho. Hame T

0l G3sT? [114] 244 5510457 7755 244 601 /5928 G635 244 651|367 6105 244 MLEEE 3335 244
1LY 490 369 552 0459 M40 369 602 |59235 GE40 369 652 |3673 6090 el 2 EE2S 3340 369
a0 G3al E475 24 353 0461 7723 244 603 85924 6625 244 653 5674 60749 244 703 k24 3323 4
S04 G363 b4 369 554 0idE3 70 39 6048923 gEL0 3689 554 | BETS G060 ki 4 EEXS 5310 369
503 G365 Ed45 244 555 0485 7695 244 605 &922 G795 244 555 872 60435 244 5 EEX2 5295 244
g Gie7 430 369 556 | Cag7 75E0 39 g0g &921 6750 L] 656|571 6030 el e | EE2L F2E0 369
07 |30 k415 244 557 Gadgh 7665 244 607 [5020 6765 244 657 [EE70 6015 244 07 EE2D 5265 244
0B G371 B0 369 35k 047] 7850 369 G0k 5919 G750 el i3] 636 ShE9 G000 el PG|S9 3230 369
w09 G E3BS 244 5590473 7835 244 G0%9 5910 5735 244 639 Shakb 963 244 9 SELE 3235 244
310 G373 B30 ki 560|475 7620 369 61053917 G720 ab9 660 | 3667 5970 369 2105817 3220 369
all G3rr? B335 24 6l Gdry 7a03 244 6113916 a7045 244 661 SEAA 3953 244 71l Ekla J205 4
312 G379 B340 369 562 4749 7500 3B 612 83135 5890 3689 662 B3 5940 ki L2 EELS 3190 369
313 G3EL E325 244 565 DAY 7575 244 613 8914 6675 244 6673 Shad 5925 244 L3 |ER L4 5175 244
il4 G3E3 E3l0 369 Sad DURMY 7560 39 gl4 8913 Gaa0 369 664 SEE3 L0 el Pl EELY alail 369
313 GBI E295 244 S65 DUMMY 7305 244 615 8912 G645 244 665 Sha2 3595 244 L5 EEL2 3145 244
ilg G367 E2E0 gl i66  DUMMY 73k0 369 6165911 G630 369 ga6 | Shal FEHBO el ?la|skLL alin 369
] L] ) k265 244 567 5960 7365 244 6173310 Gals 244 667 | 5560 15 244 L EELD alls 244
alb G391 E230 369 ok 3959 7350 369 a1k 5909 Ga00 369 Gak 59 3630 el LB SE09 alon 369
319 G393 B35 24 369 295E 7333 244 G619 2908 [h] k] 244 669 SE5B JB33 244 719 EEOE S0Es 4
320 5393 [} 39 370 2957 7320 369 620 2907 6570 389 670 k57 JE20 3B T2 EE0? s07n 39
521 G397 E205 244 571 895 7305 244 g2l &908 5353 244 671 |8E56 5E05 244 721 5k0G 035 244
522 G399 E190 369 572 B05S 7290 3B G522 89035 5340 el L] 672 |8E5S 5390 369 T EEOS 040 369
523 G401 EL73 244 573 B054 7275 244 6273|5904 G523 244 673 |&R54 5775 244 P3| SR04 a0z 244
i24 G403 (L1} 369 374 5953 J2a60 369 G24 5903 g3l el i3] 674 | 5553 5780 369 P24 5B anln 369
323 G403 E145 244 375 5952 7245 244 G235 5902 G435 244 6758652 5145 244 25| 5k02 4995 244
326 G407 EL30 369 576 5951 7230 369 626 5901 G4b0 ab9 676|385l 3730 369 726 5k01 4950 369
327 5409 ELLS 244 577 8950 7215 244 627 [5900 Gda5 244 577 SRS0 3715 244 7SO0 4965 244
926 G4l ELloo 39 376 2949 7200 369 626 2B99 G450 389 676 SE49 5700 3B 726 5799 49150 39
529 G413 EOES 244 579 E04E 71k5 244 529 BEIE 5433 244 579 | BE4E 5663 244 79 ETIE 4935 244
530 G435 B0 i SB0 B047 7170 39 530 | 5837 Gedl0 389 560 | BE47 5670 369 7308197 4920 369
§3l G417 [{IkH] 244 3B E0da 7155 244 631 | 5k%8 G405 244 661 Shda i3S 244 P31EMe 4905 244
§32 G419 k040 369 ik Ea45 7140 39 632 BES 6390 369 G662 Sh43 G40 el P2 ETS 4590 369
333 G4zl Bz 244 363 504d 7125 244 633 5694 5375 244 663 Shdd g2 244 T35 4673 244
734 G423 010 369 3b4 3043 710 369 434 5693 G3a0 369 664 543 nlo el 7345793 L 1i:01] 369
333 G423 995 244 363 3042 095 244 6355892 G345 244 663 Sh42 3393 244 355792 4645 244
330 047 T9E0 39 kA 5941 T0OED 369 636 5891 6330 389 666 Shd1 3560 3B TiE B0 4530 39
337 G420 65 244 567 2040 7065 244 537 [2B30 (i) 244 667 |EE40 5363 244 I EM0 4615 244
33b G431 950 369 JBE 3339 7050 3B 636 EEEY 5300 389 GEE SE39 5350 ki T3 ETED 4500 369
§39 G433 G ER] 244 369 EA3E 035 244 639 |EBEE G2k3 244 669 SE3E 3935 244 P39 EThE 4783 244
340 G433 ] iz 500 E937 7020 39 G40 |EBET 5270 L] 690 | 5E37 G520 369 40| 5787 47 369
il G437 035 244 391 3038 005 244 Gal |SBES G233 244 691 5h38 3303 244 41578 47453 244
2 G439 1] 369 392 5935 EE] 369 Gd2 EEES G240 369 692 5h33 5490 el 42| 5ThS 4740 369
347 Gad] 7675 244 397 5934 G975 244 643 |SEB4 G225 244 697 Sh3d 5475 244 435784 4725 244
344 Gadj ka0 369 394 3933 a9al 369 Gd4 EEE3 G210 369 694 5633 3440 i 44 5THS 4710 369
345 G443 Thd5 24 395 2932 6943 244 645 ZBE2 6193 244 695 B3 3443 244 745 B7E2 4695 4
546 G447 B30 i 396 3331 G930 3B 646 BEEL 5180 389 596 5E31 5430 ki 46 | 5761 4a k0 369
547 D40 b5 244 597 18930 G915 244 547 |SBED 5163 244 597 |5E30 5415 244 47| ETED 4665 244
34k G451 TRO0 369 395 29 aa00 3B9 Gek |BE79 6150 L] 695 SE29 5400 el 4R 57T ] 369
349 G453 7785 244 599 5920 i1l ] 244 649 | 5576 6135 244 699 B2 T3k 244 49| 577h 4635 244
330 G453 7T gl a0 | 5927 670 369 650 |5577 6120 369 00 27 53 369 505777 L] 369
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7515178 4a05 244 BOL 3726 335 244 B3l 2476 3105 244 901 352 2333 244 9515578 La0s 244
528175 4590 369 B2 &725 3640 369 B52 5475 3090 ab9 902 3a25 2340 369 Q525575 L1390 369
733 8774 4375 24 BO3 5724 k23 244 B33 2574 3073 244 903 Ea2d 2323 244 953 8374 1573 4
a4 175 4560 369 E0d 5723 3EL0 3B B5d 8573 3060 3689 904 5825 2310 369 Q548573 L5a0 369
T%STT? 4545 244 E05 5722 3795 244 E55 8572 3045 244 905 &2 2295 244 0558572 1345 244
75EETT] 4530 369 kG &721 37ED 39 Big B571 3030 L] 905 FA21 2280 369 Q56 | 5571 L53n 369
757 ETT0 4515 244 B0 E720 3765 244 B57 B570 3015 244 07 |E520 2285 244 Q57 8570 L5l 244
75k 579 4300 369 EOE E719 3750 369 B3E 2569 3000 369 90k Sal9 2230 369 956 569 Lson 369
759 570k 4455 244 E09 E7LE 3735 244 B39 5566 29E5 244 909 Zalk 2233 244 959 Bhak L4B5 244
Pl 5767 4470 ki BLO 717 370 369 B0 5567 2970 ab9 9105517 2220 369 Qa0 | 5567 L4720 369
6l 376 4455 24 ELL 716 37039 244 EGl 2566 2953 244 911 Eala 2203 244 96l 2366 1455 4
e ETRS 4440 369 EL2 B715 3890 3B Bg? 2465 2340 3689 912 E5l5 2190 369 962 565 L4400 369
3 &g 4425 244 EL3 5714 3675 244 B&3 E564 2925 244 91% &ald 2175 244 9675 64 1425 244
Tad 5763 4410 369 El4 &713 3660 39 bBed Za63 2810 369 914 Fal3 21a0 369 964 5563 1410 369
T ETG2 43935 244 ELl3 &712 3645 244 bG35 Zae2 2B95 244 915 &al2 2145 244 965 62 L3935 244
e 5761 43E0 369 Elg 3711 3630 369 baE 3461 2EE0D 369 916 Fall 2130 369 966 5561 L3k0 369
T ETR0 43635 244 EL? E710 3als 244 BG7  E560 2B65 244 9175510 2115 244 957 | 5560 L3653 244
Mk 5759 4350 369 ELE 3709 3600 369 ] S 2630 369 916 Sa09 2100 369 90k 3559 L1330 369
769 5756 4335 24 ELl9 S70E 3363 244 EG9 2556 2833 244 919 Za0k 2063 244 959 2356 1333 4
THOETSY 4520 39 B20 2707 3570 369 B0 2557 2820 389 920 Ea0? 2070 3B 970 2357 1320 39
TP &5 4305 244 B2 &M0a 3355 244 E71 B5%8 2B05 244 921 a0 2055 244 a71 8558 L3ns 244
TR ETSS 4290 369 B2 &M05 3540 3B B72 8555 2790 el L] 922 &a05 2040 ki 728555 L1290 369
T3 E5E 42735 244 B33 &704 3925 244 E73 B554 2775 244 023 | &a0g 2025 244 735554 L2735 244
LEL IETRE] 4260 369 k24 3703 35l0 369 B74 3553 2760 el i3] 924 5a03 2010 el 9745553 L2600 369
LERAETRY 4245 244 E23 &702 3495 244 E75 3552 2745 244 9275 | aa02 1995 244 a7 /5552 1245 244
LGRS 4230 369 k26 3701 J4b0 369 B76 5551 2330 ab9 926 Za0l 1980 el 9755551 1230 369
FTETS0 4215 244 B2? E700 Jdas 244 B33 E550 2715 244 927 3600 1963 244 QTS50 1215 244
TTE 3749 4200 39 B2b 2599 3430 369 BB 2549 2700 389 926 5599 1950 3B 97E 3349 1200 39
T Er4E 41E5 244 k29 Z59E 3435 244 B79 B54R 2683 244 929 §39E 1935 244 79 554k L1ES 244
B0 5747 410 i B30 8597 340 3B EBO 547 2670 el L] 930 | 8597 1920 369 QB0 | 5547 L 369
Bl EMa 4155 244 B3l %A% 3405 244 BBl Z54d6 2655 244 931 5398 1903 244 9L &4 L1335 244
Th2 ET45 4140 369 B3z &a95 3390 3B9 BBZ Z545 2640 369 932 5393 LE90 369 92 E545 L140 369
THI &M 4125 244 B33 3894 3375 244 BB 5544 2625 244 933 5394 1675 244 ELERRST ) L1235 244
Phd 5743 4110 369 B34 3493 F3a0 369 BB4 Sa43 2610 369 934 5393 L0 369 964 3543 L0 369
b a2 4095 244 B33 3a92 345 244 BB5 Sa42 2595 244 933 5592 LG43 244 963 3542 1093 244
ThA 3741 080 39 B3 2591 3330 369 EEG 2541 23580 389 936 5591 1E30 3B kA 3341 Logn 39
TETEMO 4065 244 E37 E500 3315 244 EB7 540 2563 244 937 5590 LELS 244 QB [ E540 1065 244
TEE &30 4030 369 B3k &5E9 3300 3B EBE 2539 2350 389 936 8369 LEOD 369 9BE 3539 Losn 369
B9 ETIR 4035 244 B39 ZAEkE 3265 244 EES Z436 2535 244 039 |B3BE 17RS 244 QB9 E53E L35 244
a0 5137 4020 369 E40 | E5b? 3270 39 BO0 E537 2520 369 040 |5587 1370 el 90 | 5537 Loz0 369
1578 4005 244 k4l Ak 3259 244 B3] 3436 2505 244 94] |53ka 1735 244 949] 5538 Lons 244
SIS 3990 369 k42 a5 240 369 B3¢ 5435 2430 369 947 |5363 1740 el 9925535 ell] 369
I ET 975 244 b43 Zakd 3225 244 B93 5434 2475 244 947 Sa3b4 1725 244 993 3534 a75 244
s 3960 369 k44 3463 3210 369 B34 5433 24a0 369 944 | 3363 1710 i 9943333 a0 369
795 BT 3945 24 E45 2ak2 3193 244 E95 2532 2445 244 945 5562 1693 244 995 3332 945 4
M5 5731 3930 369 Edd &5E1 310 3B B35 2431 2430 389 946 5361 LaED 369 995 8531 930 369
7 ETI0 3915 244 E47 | B5b0 31a3 244 E97 B530 2415 244 047 |B560 1663 244 297 | 5530 al3 244
T 5T 3900 369 k4b Z579 3L50 39 EIE Z529 2400 369 O4F 5579 JCE] el 99k 529 Q00 369
99 572k 3bES 244 k49 7R 3135 244 B39 Sa26 ] ] 244 949 |557h 1635 244 999 552k i3] 244
B0 5727 3Em gl ES0 3577 L 369 900 | 5627 2370 369 9505577 1a20 369 Loon 5527 E70 369
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ol &52a k35 244 1051 2480 -LE0 369 1101 /3430 230 ab9 1151 5360 -1aE0 el L2010 330 =2430 ki
o 25 40 ki 1052 2479 -195 244 1102 /3429 345 244 1152 53 -1695 244 1202 5329 2445 244
100375524 B25 24 1053 347R =210 369 1103 2428 560 389 1153 5378 -1710 3B 1203 532k -24a0 39
Loo4 &523 ELO i 1054 2477 225 244 1104 2427 475 244 1154 377 -1725 244 104 5327 2475 24
nas &522 95 24d 1055 3475 -240 39 1105 8426 -390 389 1155 &% -1740 ki L2205 B326 -2490 369
Loog &521 k0 iz 1056 2475 255 244 1106 2425 -1003 244 1156 E375 -1755 244 L2206 325 2505 244
1007 &520 65 244 1057 8474 270 39 1107 3424 -1020 369 1157 &374 -1370 el L2207 B4 2520 369
Lok %519 750 gl 105k 5473 -2h3 244 LI0F 3423 -10335 244 LL5E 5373 -1785 244 L2065 5323 2535 244
o9 E5lk 735 244 1059 2472 =300 369 1109 3422 -1050 369 1159 5372 -LG00 el 1209 5322 =2550 369
ln =517 0 369 1060 2471 -3l5 244 1110 3421 -10635 244 1160 5371 -1B15 244 1210 5321 2365 244
101l &51a Filh] 24 106l 470 =330 369 1111 2420 -10E0 389 11l &30 -1830 3B 1211 5320 =230 39
2 &515 590 il 1062 459 -5 pLE] 1112 2419 -1095 244 1162 &359 -1B45 244 1212 &319 2595 244
1% &514 a75 24d 10673 3458 <360 39 1115 8418 -1110 el L] 1163 &368 -1Ean ki 1215 &3 -2 10 i
L0l4 &51% :11) iz 1064 =457 S35 244 1114 2417 -1125 244 1164 E387 -1B75 244 1214 E317 2625 244
s &512 645 244 1065 Edag -390 39 1115 B4l -1140 L] 1165 &iae -LB9n el 1215 E3le 2640 iz
0leg 5511 a0 gl 066 5485 =405 244 1116 53415 -1155 244 1166 5385 -1905 244 1216 5315 2635 244
017 &510 als 244 1067 2454 =420 369 1117 2414 -1170 el L] 1167 5364 -1920 369 1217 %314 2670 gl
LOLE 3509 a0n ki 106k 2483 435 244 111E 3413 -11B5 244 116k 5363 -1935 244 L1216 %313 -26k5 244
1019 &508 k1] 24 1069 34482 =430 369 1119 2412 -1200 389 1169 5362 -1950 3B 1219 8312 =2700 39
o200 =507 570 39 1070 &4al -4a3 244 1120 2411 -1213 244 1170 %38l -19a3 244 1220 8311 2715 4
Lozl &506 555 24d 1071 480 k0 39 1121 8410 -1230 el L] 1171 &30 -19E0 ki 1221 &310 =20 i
L0z22 &505 540 i 1072 8450 495 244 1122 2409 -1245 244 1172 8359 -1995 244 L2 5309 2745 244
L02% E504 525 244 L0773 B45E -5l0 39 11273 2408 -1260 L] 1173 &35k 2010 el L2253 5306 2760 iz
Loz24 55073 il gl 1074 5457 =323 244 1124 /5407 -1275 244 1174 5357 2025 244 124 5307 2775 244
L0235 502 495 244 1075 5456 =340 369 1125 5408 1280 el i3] 1175 5356 =2040 el L2235 5306 =290 gl
102G =501 k0 ki 1076 2455 =355 244 1126 /34095 1303 244 1176 53535 =255 244 L1226 2305 -2605% 244
L027 E500 465 244 1077 2454 =570 369 1127 8404 -1320 369 1177 5354 2070 el 1227 B304 2620 369
102E 2499 430 39 1076 3453 -ik3 244 112E 2403 -1333 244 LI7R 5333 -2063 244 1226 &303 2633 4
1029 3498 435 24d 1079 2452 -A00 39 1129 2402 -1350 L] 1179 &352 -2100 ki L3930 1] i
1030 497 420 i L0ED &451 415 244 1130 /8401 -1385 244 LLED &351 2115 244 L2430 &301 1= 5] 244
1031 4% 405 244 L0EL 2450 -A30 39 1131 2400 -13k0 L] LLEL &350 2130 el L2331 E300 -2BE0 iz
L032 EB495 390 iz L0E2 440 a5 244 1132 /5399 -1395 244 L1E2 &340 2145 244 L2332 Bx00 2695 244
L0375 5494 375 244 L0E3 2448 a0 369 1133 5398 -1410 el i3] LLES 534db -21a0 el L2335 529k =210 gl
1034 2497 360 ki 1064 2447 75 244 1134 8397 -1425 244 11B4 5347 2175 244 1234 5297 2925 244
1035 3492 345 244 0B35S 2445 90 369 1135 8396 -1440 ab9 LLBS 53da =2190 el 1235 529 =294 ki
1036 3491 330 39 0BG 3445 =105 244 1136 8393 -1453 244 1166 5345 =2203 244 1236 5293 =955 4
1037 &490 315 244 10K Bdd4 =120 39 1137 &394 -1470 L] LIE7 &344 ] ki L2337 Eod a1} il
LO3E 489 300 i L0EBE 443 -135 244 1138 8393 -14B5 244 LIEE &343 2235 244 L3659 -MES 244
L0309 B4RE 2B5 244 10D 442 -140 39 1139 5392 -1500 L] LLED E342 2250 el L2330 Bxa <3000 369
040 =487 1] iz 1090 5441 -185 244 1140 2391 -1515 244 1190 5341 2285 244 1240 Bxal 3015 244
JUEYRESY 255 244 1091 5440 1] 369 1141 5390 -1530 el i3] 1191 5340 =220 el 1241 5290 <3030 369
042 5465 240 gl 1092 5439 =195 244 1142 B389 -1545 244 1192 5539 2295 244 1242 B2E9 =345 244
10473 2464 225 244 1093 2438 510 369 1143 B3EE -1560 ab9 1197 5336 =230 el 1243 Z2BE -30a0 ki
1044 24873 210 369 1094 2437 523 244 1144 2367 -1575 244 1194 5337 2325 244 1244 2287 -i073 244
1045 2462 195 24 1095 34368 -k40 369 1145 23k -1590 389 1193 53368 =2340 3B 1245 E2B6 =3090 39
L0ds 3481 Lk0 i 1096 2435 B35 244 1145 B3RS -1605 244 1196 &335 2355 244 1245 B2RS -3105 244
n4? ¥IT 165 24d 1097 &34 570 39 1147 B304 -1620 el L] 1197 &334 Ry ki 1247 &4 5120 369
104k DLUBbE 150 iz 109k 2433 BES 244 114E B3B3 -1635 244 119k E333 X3RS 244 L4k E2ED 3135 244
1049 DY -150 gl 1099 5432 L] 369 1149 5362 -1a50 el i3] 1199 5332 =400 el 1249 B2E2 =31a0 gl
050 Va2l -lai 244 1100 5431 L5 244 1150 /5361 -lag5 244 1200 5331 2415 244 L2530 52EL -3las 244
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1251 Z2B0 -3Lk0 il 1301 5230 <3930 3E9 1351 S1E0 -45E0 3E9 1401 &L30 5430 369 L3l Zk0 - LE0 il
1252 52719 -3195 244 302 5229 <3945 244 1352 8179 4595 244 1402 &1 -3443 244 1452|579 4195 244
1253 5276 S32l0 369 1303 5228 -3960 3B9 1353 B178 4710 3E9 1403 EL26 -5460 369 1453 | 57H -A210 369
1254 &277 Rarad] 2dd 1304 5227 <3974 244 1354 8177 4724 244 L404 &127 -9475 244 1454 |77 225 244
1255 5276 3240 39 1305 5228 <3990 3B 1355 &176 4740 3E9 1405 &L -5490 369 1455 |&78 240 369
1258 5275 3235 2dd 1305 5225 005 244 1356 175 4755 244 L0 &125 -5503 244 L1458 | £75 62595 244
1257 5274 S3270 39 1307 &red -0z 3B9 1357 8174 4770 3E9 1407 &124 -5520 369 1457 &74 6270 39
125k 5273 3285 244 1306 5223 4035 244 1358 2173 4763 244 1406 E12% -3533 244 L4356 573 G265 244
1259 5272 3300 il 1309 g2 -4050 369 1359 8172 -4800 3E9 1409 BL22 -3550 369 1459 572 4300 369
L260 5271 “33ls 244 1310 &2l 4055 244 1360 8171 -4k15 244 1410 &L121 -35a9 244 Ldgn 571 A3Ll5 244
1261 5270 3330 369 1311 5220 e 111] 3B9 1361 &170 ~4830 3E9 1411 &120 -5360 369 L461 | 570 -A7530 369
1287 %269 3345 244 1312 %219 095 244 1382 &189 B4 244 1412 2119 -9595 244 Lda2 2549 345 244
1283 &6k 3360 39 1313 B21E L0 389 1383 B16E a0 3E9 1413 &LLE 9610 32 Lda% &5k -A360 39
L2a4 E257 S3 2dd 1314 5217 125 244 1364 £157 4E75 244 1414 &L117 -9625 244 Ld6d | 267 6375 244
123 &2ee 3390 39 1313 52 le 140 3E9 1365 &leg B30 3E9 1415 &lla -a60 gl Lda5 56 -390 39
L2656 Z265 <3405 244 Lilg 52135 4155 244 1365 5153 49045 244 ldlg &L15 -9655 244 Ldag 255 4405 244
1267 5264 -3420 369 1317 5214 4170 3E9 1367 5lg4 4920 369 1417 &114 5670 369 L1467 | Ead 20 369
L2k 5267 “3435 244 L3lk 5213 -LES 244 1368 51673 4935 244 1418 &L1% 96k 244 Ldak 253 435 244
1269 &262 3450 369 1319 5212 ~200 369 1369 &162 4950 389 1419 5112 -5700 369 L9 | =52 6450 369
1270 =261 B i) 244 1320 5211 4213 244 1370 &161 4954 244 1420 &111 -7l 244 1470 251 455 244
L27] &6 3 39 1321 &0 4230 389 1371 &180 -9k 389 1421 &L10 -57a0 32 L1471 &30 -4k 369
1272 &259 34945 2dd L322 5209 4243 244 1372 &159 4994 244 1422 5109 -57d4 244 1472 &5 4495 244
L2773 E25k 3510 39 1323 E208 250 3E9 1373 &15E 5010 3E9 1423 5106 -57a0 gl 1473 &5E 6510 369
1274 5257 3529 244 1324 5207 4273 244 1374 5157 5025 244 1424 &107 -5179 244 1474|557 4525 244
L2735 E256 3540 369 1323 E206 ~4290 369 1375 5156 5040 369 1425 5106 =570 369 1475 &35 540 369
L2275 5255 -35%9 244 1326 5205 4305 244 1375 5153 5055 244 1426 5103 -3B035 244 1475 &35 4395 244
1277 5254 3570 il 1327 &204 4320 369 1377 &154 5070 3E9 1427 5104 9820 369 1477 554 A5 369
1278 5253 35BS 244 1326 5203 4333 244 1378 &153 5085 244 1428 5105 -5B33 244 1476 =53 A5k5 244
L270 &252 -3a00 39 1329 5202 4350 389 1379 8152 -5100 3E9 1429 5102 -5E50 39 L4709 552 -AE00 369
1280 &251 3615 2dd 1330 &0l 4354 244 1380 &151 -alls 244 1430 &Lal -9BE4 244 JELIRESTN A6145 2dd
L2BL &250 3630 39 1331 &200 3k 3E9 1381 &150 -5l30 3E9 1431 &L00 -5BE0 gl LdBL &30 G300 39
L2623 &249 3645 2dd 1332 5199 4305 244 1382 5149 <5145 244 1432 2049 -9kas 244 L2 &40 a5 24
L2063 E2db -3a60 369 1333 B19E =410 369 1383 5146 5180 3E9 1433 296 -9910 369 L3 246 a0 369
1264 5247 <3675 244 1334 5197 4425 244 13B4 5147 -517% 244 1434 297 -9925 244 L4Bd | 547 G675 244
1263 E2da -390 il 1335 5196 4440 3E9 1385 5ldg <5190 3E9 1435 298 9940 369 L4835 &g Rl il
1286 &245 S3T04 244 1336 5195 455 244 1385 &145 -5203% 244 1436 | 595 -5953 244 LB =45 7045 244
L2B7 &2dd Rl B9 1337 5194 4470 389 1387 &ld4 -5220 3689 1437 |84 -5970 g1 LABT Bdd 720 369
L2BE &243 3758 2dd 1336 5193 k5 244 13BE B143 -5233 244 1436 | 595 -5963 244 L4BE &3 6735 244
L2g0 E2d42 3750 39 1330 5192 4500 3E9 1389 5142 -5250 3E9 1439 &o2 6000 gl L1459 | E42 6740 369
L2 &4 3755 2dd 1340 5191 ~45ls 244 1390 &141 -5255 244 JEXIRESTN RTE] 244 L490 | 541 6765 244
L29] E2d0 =37E0 369 1341 5190 4530 369 1391 5140 -52E0 3E9 441 290 6030 369 1491 /540 6700 369
L9z Er39 <3795 244 1342 ELE9 4345 244 1392 5139 -5299 244 a4z 359 G043 244 L9z &9 6795 244
L2493 EX3k -3klo il 1343 5LEB 4350 3E9 1393 5138 -5310 3E9 1443 ZBE 060 369 L1493 &3k 610 il
1294 5237 ] 4] 244 1544 517 4373 244 1394 5137 -9325 244 444 557 G073 244 1494 557 AE25 244
1295 &236 S3k40 369 1345 ELRG -390 369 1395 5136 5340 3E9 1445 =B -A090 369 1495 &35 -840 369
1295 &X35 B35 2dd 1345 &LRS a0 244 1395 &135 -9354 244 JELLRENE] Al05 244 1495 &35 A8 2dd
1297 &4 S3KT0 39 1347 &l1R4 a0 3B 1397 B134 -5370 3E9 1447 2hd A 120 369 1497 | &34 -6R70 369
L9k &233 “3bES 2dd L34k E1R3 ~da3s 244 1398 5133 <5385 244 L4k 253 4135 244 149k £33 ABES 24
1299 Er32 3900 369 1349 &L1E2 ~da 30 369 1399 5132 5400 369 ldd9 352 150 369 499 552 6900 369
L3nn &x3l -3915 244 1350 &1EL ~dags 244 1400 5131 -9415 244 1430 361 155 244 Lson 531 4915 244
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La0l &30 4930 ki 1351 Gd4h -TH30 369 1601 346 -B5E0 369 165l G24E 4330 el 170l G4k -L00EQ 369
La02 E29 4945 244 1552 G446 -Th45 244 1602 G3da 5595 244 1652 e 4345 244 L1702 Glda -10095 244
1503 E2B -A9a0 39 1353 Gddd -7ka0 369 1603 G344 -B& 10 389 1653 Gi2dd 9360 3B 1703 Gldd -l0110 39
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Pin Function

Table 2 Interface

5% Version : V0.0
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Signal I/O | Function YVhen not
in use
IM2-0 I Select MPU interface mode. -
IMO/
M2 1M1 o Interface Mode DB Pin Colors
0 0 0 DBI 18-bit interface ~ DB17-0 262K
0 0 1 DBI 9-bit interface DB8-0 262K
0 1 0 DBI 16-bit interface ~ DB15-0 65K/262K
0 1 1 DBI 8-bit interface DB7-0 65K/262K
1 0 1 DBI Type C 9-bit DIN.DOUT  8/262K
1 1 0 Setting disabled
1 1 1 DBI Type C 8-bit DIN,DOUT  8/262K
CSX I Chip select signal. Amplitude: IOVCC-IOGND IOVCC
Low: the chip is selected and accessible
High: the chip is not selected and not accessible.
D/CX I Register select signal. Amplitude: IOVCC-IOGND IOGND
Low: command data
High: parameter or display data
Fix to GND when not in use
WRX/SCL I Write strobe signal in DBI interface operation and enables write IOVCC
operation when WRX is low. Synchronous clock signal (SCL) in
serial interface operation. Amplitude: IOVCC-IOGND
RDX I Read strobe signal in DBI interface operation and enables read IOVCC
operation when RDX is low. Amplitude: IOVCC-IOGND
DIN/SDA I/O | Serial data pin in serial interface operation. Amplitude: IOGND
IOVCC-IOGND
DOUT 0] Serial data output pin in serial interface operation. Amplitude: Open
IOVCC-IOGND
DBO0-DB17 | I/O | 18-bit parallel bi-directional data bus for DBI interface operation. IOGND
Amplitude: IOVCC-IOGND.
Unused pins are fixed to GND level.
DE I Data enable signal for DPI interface. Amplitude: IOVCC-IOGND. IOGND
VSYNC I Frame synchronous signal for DPI interface.. IOGND

RM68021 Datasheet (Version 0.2 Mar. 27, 2008)

20 of 24



Raydium
B4 ]#?ﬂ%ﬁj Document No. : RMRD- =% Author : SP.TANG

¥ #74 Document Chinese Title : RM68040 %%‘frﬁ?;
¥ {9 £ Document English Title : RM68040 Engineering Specification

5% Version : V0.0
4 ¥%F 1 Effective Date : 2009/01/13

Amplitude: IOVCC-IOGND.
HSYNC I Line synchronous signal for DPI interface. IOGND
Amplitude: IOVCC-IOGND.
PCLK I Dot clock signal for DBI interface. Amplitude: IOVCC-IOGND. IOGND
TE 0] Tearing effect output pin to synchronies MCU to frame writing, Open
activated by S/W command. When this pin is not activated, this pin
is low. (Amplitude: IOVCC-IOGND).
RESX I Reset signal. Initializes the chip when it is low. Make sure to
execute a power-on reset when turning on power supply.
Amplitude: IOVCC-IOGND.
SD I Control pin to shut down display, only used in the DPI interface
mode. 0: Normal display, 1: Power shut down. Amplitude:
IOVCC-IOGND.
CM | Control pin for switching between normal color and reduced color mode,
only used in the DPI interface mode. 0: Normal display color, 1:
8-color mode. Amplitude: IOVCC-IOGND.
Table 3 Power supply
Signal I/O | Function YVhen no!
in use
DGND P Power ground pin: GND = 0V. -
AGND
IOVCC P Power supply to the interface pins: RESX, CSX, WRX, RDX, D/CX, | -
DB17-0, VSYNC, HSYNC, PCLK, DE.
IOVCC =1.65V ~ 3.3V. VCC 2 IOVCC. In case of COG, connect to
VCC on the FPC if IOVCC=VCC, to prevent noise.
VDD o -
Internal logic regulator output, which is used as the power supply to
internal logic. Connect a stabilizing capacitor.
VPG P -
Power supply pin for the NV memory programming.
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Table 4 Step-up circuit

Signal I/0 | Function YVhen not
in use
Vel | Power supply to the liquid crystal power supply analog circuit. )
Connect to an external power supply of 2.5V ~ 3.3V.
VCI1 I/0 | An internal reference voltage for the step-up circuit1.The amplitude | -
between VCI and DGND is determined by the VC[2:0] bits. Make
sure to set the VCI1 voltage so that the VLOUT1, VLOUT2 and
VLOUTS3 voltages are set within the respective specification.
DDVDH | Power supply for the source driver liquid crystal drive unit and -
VCOM drive. Connect to VLOUT1. DDVDH = 4.5V ~ 6.0V
VGH I Liquid crystal drive power supply. Connect to VLOUT2. -
VGL I Liquid crystal drive power supply. Connect to VLOUTS3. -
VCL 0] VCOML drive power supply. Make sure to connect to stabilizing -
capacitor. VCL = -1.75V ~ -3.3V
C11+,C11- | | Capacitor connection pins for the step-up circuit 1. -
C12+,C12- | O
C13+, C13- | | Capacitor connection pins for the step-up circuit 2. -
C21+,C21- | O
C22+, C22-
VREG1 o Output voltage generated from the reference voltage. Open
ouT The voltage level is set with the VRH bits.
VREG10UT is (1) a source driver grayscale reference voltage,
(2)VcomH level reference voltage, and (3) Vcom amplitude
reference voltage. Connect to a stabilizing capacitor. VREG10OUT
= 3.0 ~(DDVDH - 0.5)V.
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Table 5 LCD drive
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Signal I/0 | Function YVhen not
in use
VCOM 0] Power supply to TFT panel’s common electrode. VCOM alternates | Open
between VCOMH and VCOML. The alternating cycle is set by
internal register.
VCOMH 0] The High level of VCOM amplitude. Connect to a stabilizing Open
capacitor.
VCOML 0] The Low level of VCOM amplitude. Adjust the VCOML level with Open
the VDV bits. Make sure to connect to stabilizing capacitor.
VGS I Reference level for the grayscale voltage generating circuit. The -
VGS level can be changed by connecting to an external resistor.
S1~S960 0] Source driver output signals Open
G1~G480 0] Gate line output signals. Open
VGH: gate line select level
VGL: gate line non-select level
Table 6 Others (test, dummy pins)
Signal I/O | Function YVhen not
in use
DUMMY - Dummy pads. Leave these pins as open. -
TESTO1-16 | O Test pins. Leave them open. Open
TEST1,2,3 | | Test pins (internal pull low). Connect to GND or leave these pins as | IOGND
open.
TS8-0 I Test pins (internal pull low). Leave them open. Open
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5. Bump Arrangement
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Figure 2 Bump Arrangement
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