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1 GENERAL DESCRIPTION

The ST7796S is a single-chip controller/driver for 262K-color, graphic type TFT-LCD. It consists of 960
source lines and 480 gate lines driving circuits. The ST7796S is capable of connecting directly to an external
microprocessor, and accepts 8-bit/9-bit/16-bit/18-bit parallel interface, SPI, and the ST7796S also provides
MIPI interface. Display data can be stored in the on-chip display data RAM of 320x480x18 bits. It can perform
display data RAM read-/write-operation with no external clock to minimize power consumption. In addition,
because of the integrated power supply circuit necessary to drive liquid crystal; it is possible to make a display

system with fewest components.
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2 FEATURES

Single chip TFT-LCD Controller/Driver with On-chip Frame Memory

Display Resolution: 320*RGB (H) *480(V)

Frame Memory Size: 320 x 480 x 18-bit = 2,764,800 bits

LCD Driver Output Circuits

- Source Outputs: 320 RGB Channels

- Gate Outputs: 480 Channels

- Common Electrode Output

Display Colors (Color Mode)

- Full Color: 16M, RGB=(888) max., Idle Mode Off

- Color Reduce: 8-color, RGB=(111), Idle Mode On

Programmable Pixel Color Format (Color Depth) for Various Display Data Input Format

- 16-bit/pixel: RGB=(565) 65K color

- 18-hit/pixel: RGB=(666) 262K color

- 24-bit/pixel: RGB=(888) 16M color

Interface

- Parallel 8080-series MCU Interface (8-bit, 9-bit, 16-bit, and 18-bit)

- 16/18 RGB Interface (VSYNCX, HSYNCX, DOTCLK, ENABLE, DB[17:0])

- Serial Peripheral Interface (SPI Interface)

- MIPI

Display Features

- Partial Display Function

- 8-color Display Function

- Vertical Scroll Function

Support LC Type Option

- MVA LC Type

- Transflective LC Type

- Transmissive LC Type

On Chip Build-In Circuits

- DC/DC Converter

- Non-Volatile (NV) Memory to Store Initial Register Setting and Factory Default Value (Module ID,
Module Version, etc)

- Internal Oscillator for Display Clock Generation

- Timing Controller

Build-In NV Memory for LCD Initial Register Setting

- 8-bit for ID1

- 8-hit for ID2
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- 8-hit for ID3

- 6-bit for flicker adjustment

Driving Algorithm

- Dot Inversion

- Column Inversion

Wide Supply Voltage Range

- 1/0 Voltage (VDDI to DGND): 1.65V ~ 3.3V (VDDI VDD)
- Voltage for Digital Circuit (VDD to DGND): 2.5V ~ 3.3V

- Voltage for Analog Circuit (VDDA to AGND): 2.5V ~ 3.3V
On-Chip Power System

- VCOM Level: AGND

Optimized layout for COG Assembly

Operate temperature range: 30°C to +85 °C

Lower Power Consumption
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3 PAD ARRANGEMENT

3.1.. Output Bump Dimension
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3.2.. Bump Dimension

Output Pads

Pad No.
LA B
C
Item
X Bump Width
D Bump Gap 1 (Horizontal)
Y
Bump Height
Bump Gap 2 (Vertical)
Input Pads
Pad No.1~320
Item
Bump Width
Bump Gap
Bump Height
Bump Pitch
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3.3.. Alignment Mark Dimension

Alignment Mark Left: L(X,Y)=(-11300, -277)

A

|

Alignment Mark Right: R(X,Y)= (11300, -277)

i »id »id »!
< <« < >

3.4.. Chip Information

Chip size 22742um x 696um

Chip thickness 250um

Pad Location Pad center

Coordinate Origin Chip center
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4 PAD CENTER COORDINATES

PAD No. PIN Name X Y PAD No. PIN Name X Y
13 VPP 3 -11165 3 -2793 343 CABC_PWN 3 -8855 3| -279 3
23 VPP 3 -11095 3 -2793 353 IMO/ID 3 -8785 3| -2793
33 DGND 3 -110253 -2793 363 IM1 3 -8715 3| -2793
43 DGND 3 -10955 3 -2793 373 IM2 3 -8645 3| -2793
53 DUMMY 3 -10885 3 -2793 383 RESET 3 -8575 3| -2793
63 DUMMY 3 -108153 -2793 393 VSYNC 3 -8505 3| -2793
73 TEST23 -10745 3 -2793 403 HSYNC 3 -8435 3| -2793
83 DUMMY 3 -10675 3 -2793 413 DOTCLK 3 -8365 3| -2793
93 EXTC3 -10605 3| -2793 423 ENABLE 3 -8295 3| -2793
103 TEST33 -10535 3 -2793 433 DB17 3 -82253| -2793
113 TEST43 -10465 3| -2793 443 DB16 3 -8155 3| -2793
123 TEST53 -10395 3 -2793 453 DB15 3 -8085 3| -2793
133 MIPI_LDO 3 -103253 -2793 463 DB143 -8015 3| -2793
143 MIPI_LDO 3 -10255 3 -2793 473 DB133 -7945 3| -2793
153 DUMMY 3 -101853 -2793 483 DB123 -78753| -2793
16 3 MIPI_DATA N3 | -101153 -2793 493 DB11 3 -7805 3| -2793
173 MIPI_DATA N3 | -100453 -2793 50 3 DB10 3 -77353| -2793
183 MIPI_DATA P3 -9975 3 -279 3 513 DB9 3 -7665 3| -279 3
193 MIPI_DATA P3 -9905 3 -279 3 523 DB8 3 -7595 3| -2793
203 MIPI_CLOCK_N3| -98353 -279 3 533 DB7 3 -75253| -2793
213 MIPI_CLOCK_N3| -97653 -279 3 543 DB6 3 -7455 3| -2793
223 MIPI_CLOCK_P 3| -96953 -279 3 55 3 DB5 3 -73853| -2793
233 MIPI_CLOCK_P 3| -96253 -279 3 56 3 DB4 3 -73153| -2793
243 TS0 3 -9555 3 -279 3 573 DB3 3 -7245 3| -2793
253 TS13 -9485 3 -279 3 58 3 DB2 3 -7175 38| -2793
263 TS23 -9415 3 -279 3 59 3 DB13 -7105 3| -2793
273 TESTO 3 -9345 3 -279 3 60 3 DBO 3 -7035 3| -2793
283 TEST13 -92753| -2793 613 DOUT 3 -6965 3| -2793
293 OScCp 3 -92053| -2793 62 3 DIN/SDA 3 -6895 3| -2793
303 DUMMY 3 -91353| -2793 63 3 RDX 3 -6825 3 -2793
313 DUMMY 3 -9065 3 -279 3 64 3 WRX/SCL 3 -6755 3| -2793
323 DUMMY 3 -8995 3 -279 3 65 3 DCX 3 -6685 3| -279 3
333 CABC_ON 3 -8925 3 -279 3 66 3 Csx 3 -6615 3| -2793
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PAD No. PIN Name X Y PAD No. PIN Name X Y
67 3 TE 3 -6545 3 -279 3 101 3 AGND 3 -4165 3| -2793
68 3 vDDI 3 -6475 3 -279 3 102 3 AGND 3 -4095 3| -2793
69 3 vDDI 3 -6405 3 -279 3 103 3 AGND 3 -4025 3| -2793
703 VDDI 8 -6335 3 -279 3 104 3 AGND 3 -3955 3| -2793
713 VDDI 3 -6265 3 -279 3 105 3 AGND 3 -3885 3| -2793
723 VDDI 3 -6195 3 -279 3 106 3 AGND 3 -3815 3| -2793
733 VDDI 3 -6125 3 -279 3 107 3 VCOM 3 -3745 3| -2793
743 vDDI 3 -6055 3 -279 3 108 3 VCOoM 3 -3675 3| -2793
753 VCC 3 -5985 3 -279 3 109 3 VCOoM 3 -3605 3| -2793
763 VCC 3 -5915 3 -279 3 1103 VCOoM 3 -3535 3| -2793
773 VCC 3 -5845 3 -279 3 1113 VCOoM 3 -3465 3| -2793
783 vCC 3 -57753| -2793 1123 VCOM 3 -3395 3 -2793
793 vCC 3 -57053| -2793 1133 VCOM 3 -33253 -2793
803 vCcC 3 -56353| -2793 1143 VCOM 3 -3255 3 -2793
813 VCC 3 -5565 3 -279 3 1153 VCOM 3 -3185 3| -2793
823 VCC 3 -5495 3 -279 3 1163 VCOoM 3 -3115 3| -2793
833 VCC 3 -5425 3 -279 3 1173 VCOoM 3 -3045 3| -2793
843 VCC 3 -5355 3 -279 3 1183 VCOoM 3 -2975 3| -2793
853 VCC 3 -5285 3 -279 3 1193 VCOoM 3 -2905 3| -2793
86 3 DGND 3 -52153| -2793 1203 VCOM 3 -28353 -2793
873 DGND 3 -5145 3 -279 3 1213 VCOM 3 -2765 3| -2793
883 DGND 3 -50753| -2793 1223 VCOM 3 -2695 3| -2793
893 DGND 3 -50053| -2793 1233 VAP 3 -26253 -2793
90 3 DGND 3 -4935 3 -279 3 1243 VAP 3 -2555 3| -279 3
913 DGND 3 -4865 3 -279 3 1253 VAP 3 -2485 3| -2793
923 DGND 3 -4795 3 -279 3 126 3 VAP 3 -2415 3| -2793
933 DGND 3 -4725 3 -279 3 1273 VAP 3 -2345 3| -2793
943 DUMMY 3 -4655 3 -279 3 128 3 VAP 3 -2275 3| -2793
953 DUMMY 3 -4585 3 -279 3 1293 VAP 3 -2205 3| -2793
96 3 DUMMY 3 -4515 3 -279 3 1303 VAP 3 -21353| -2793
973 AGND 3 -4445 3 -279 3 1313 VAP 3 -2065 3| -2793
98 3 AGND 3 -4375 3 -279 3 1323 VAP 3 -1995 3| -2793
99 3 AGND 3 -4305 3 -279 3 1333 VAN 3 -1925 3| -2793
100 3 AGND 3 -4235 3 -279 3 1343 VAN 3 -1855 3| -2793
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PAD No. PIN Name X Y PAD No. PIN Name X Y
1353 VAN 3 -1785 3 -279 3 169 3 DUMMY 3 595 3 -279 3
1363 VAN 3 -17153 -279 3 1703 DUMMY 3 665 3 -279 3
1373 VAN 3 -1645 3 -279 3 1713 DUMMY 3 7353 -279 3
1383 VAN 3 -1575 3 -279 3 1723 DUMMY 3 805 3 -279 3
1393 VAN 3 -1505 3 -279 3 1733 DUMMY 3 8753 -279 3
1403 DUMMY 3 -1435 3 -279 3 1743 VDDA 3 9453 -279 3
1413 DUMMY -1365 3 -279 3 1753 VDDA 3 10153 -279 3
142 3 DUMMY -1295 3 -279 3 176 3 VDDA 3 1085 3 -279 3
1433 DUMMY -1225 3 -279 3 1773 VDDA 3 11553 -279 3
1443 V223 -1155 3 -279 3 178 3 VDDA 3 12253 -279 3
145 3 AVCL 3 -1085 3 -279 3 1793 VDDA 3 1295 3 -279 3
146 3 AVCL 3 -1015 3 -279 3 180 3 VDDA 3 1365 3 -279 3
1473 AVCL 3 -945 3 -279 3 1813 VDDA 3 14353 -279 3
148 3 AVCL 3 -875 3 -279 3 182 3 VDDA 3 1505 3 -279 3
1493 AVCL 3 -805 3 -279 3 183 3 VDDA 3 15753 -279 3
150 3 AVCL 3 -7353 -279 3 184 3 VDDA 3 1645 3 -279 3
151 3 AVCL 3 -665 3 -279 3 185 3 VDDA 3 17153 -279 3
152 3 AVCL 3 -595 3 -279 3 186 3 VDDA 3 17853 -279 3
153 3 AVCL 3 -525 3 -279 3 187 3 VDDA 3 1855 3 -279 3
154 3 AVDD 3 -455 3 -279 3 188 3 VDDA 3 19253 -279 3
1553 AVDD 3 -385 3 -279 3 189 3 VDDA 3 1995 3 -279 3
156 3 AVDD 3 -315 3 -279 3 190 3 VDDA 3 2065 3 -279 3
1573 AVDD 3 -245 3 -279 3 1913 VDDA 3 21353 -279 3
158 3 AVDD 3 -1753 -279 3 192 3 VDDA 3 22053 -279 3
159 3 AVDD 3 -105 3 -279 3 1933 DUMMY 3 22753 -279 3
160 3 AVDD 3 -353 -279 3 194 3 DUMMY 3 23453 -279 3
161 3 AVDD 3 353 -279 3 195 3 DUMMY 3 24153 -279 3
162 3 AVDD 3 105 3 -279 3 196 3 DUMMY 3 2485 3 -279 3
1633 DUMMY 3 1753 -279 3 197 3 DUMMY 3 2555 3 -279 3
164 3 DUMMY 3 2453 -279 3 198 3 DUMMY 3 2625 3 -279 3
165 3 DUMMY 3 3153 -279 3 199 3 DUMMY 3 2695 3 -279 3
166 3 DUMMY 3 3853 -279 3 200 3 DUMMY 3 2765 3 -279 3
167 3 DUMMY 3 455 3 -279 3 201 3 DUMMY 3 28353 -279 3
168 3 DUMMY 3 5253 -279 3 202 3 DUMMY 3 2905 3 -279 3
V1.0 Page 15 of 279 2014/11

Sitronix Confidential The information contained herein is the exclusive property of Sitronix and shall not be distributed, reproduced, or
disclosed in whole or in part without prior written permission of Sitronix.
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2033 DUMMY 3 2975 3 -2793 2373 VGL 3 5355 3 -279 3
204 3 DUMMY 3 3045 3 -2793 2383 VGL 3 5425 3 -279 3
2053 DUMMY 3 31153 -2793 2393 VGL 3 5495 3 -279 3
206 3 DUMMY 3 31853 -2793 240 3 VGL 3 5565 3 -2793
207 3 DUMMY 3 32553 -2793 241 3 VGL 3 5635 3 -2793
208 3 DUMMY 3 33253 -2793 242 3 VGL 3 5705 3 -2793
209 3 DUMMY 3 33953 -2793 2433 VGL 3 57753 -2793
2103 DUMMY 3 3465 3 -2793 244 3 VGL 3 5845 3 -2793
2113 DUMMY 3 35353 -279 3 2453 VGL 3 5915 3 -279 3
2123 DUMMY 3 3605 3 -2793 246 3 AGND 3 5985 3 -2793
2133 DUMMY 3 36753 -279 3 247 3 AGND 3 6055 3 -279 3
2143 DUMMY 3 37453 -2793 248 3 AGND 3 61253 -2793
2153 DUMMY 3 38153 -2793 249 3 VGH 3 6195 3 -2793
2163 DUMMY 3 38853 -2793 250 3 VGH 3 6265 3 -2793
2173 DUMMY 3 3955 3 -2793 251 3 VGH 3 63353 -2793
2183 DUMMY 3 4025 3 -279 3 252 3 VGH 3 6405 3 -2793
2193 DUMMY 3 4095 3 -279 3 2533 VGH 3 6475 3 -2793
2203 DUMMY 3 41653 -279 3 254 3 VGH 3 6545 3 -2793
2213 DUMMY 3 42353 -279 3 2553 VGH 3 6615 3 -2793
2223 DUMMY 3 4305 3 -2793 256 3 VGH 3 6685 3 -2793
2233 DUMMY 3 43753 -2793 257 3 DUMMY 3 6755 3 -2793
2243 DUMMY 3 4445 3 -2793 258 3 DUMMY 3 6825 3 -2793
2253 DUMMY 3 4515 3 -2793 259 3 DUMMY 3 6895 3 -2793
2263 DUMMY 3 4585 3 -2793 260 3 DUMMY 3 6965 3 -279 3
2273 DUMMY 3 4655 3 -2793 2613 DUMMY 3 70353 -279 3
2283 DUMMY 3 47253 -2793 2623 DUMMY 3 7105 3 -279 3
2293 DUMMY 3 47953 -2793 2633 DUMMY 3 71753 -279 3
2303 DUMMY 3 4865 3 -2793 264 3 DUMMY 3 72453 -2793
2313 DUMMY 3 4935 3 -2793 265 3 DUMMY 3 73153 -2793
2323 DUMMY 3 5005 3 -2793 266 3 DUMMY 3 73853 -2793
2333 DUMMY 3 5075 3 -2793 267 3 DUMMY 3 7455 3 -2793
2343 DUMMY 3 51453 -279 3 268 3 DUMMY 3 7525 3 -279 3
2353 DUMMY 3 52153 -279 3 269 3 DUMMY 3 7595 3 -279 3
2363 VGL 3 5285 3 -279 3 2703 DUMMY 3 7665 3 -279 3
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2713 DUMMY 3 77353 -2793 3053 DUMMY 3 101153 -2793
2723 DUMMY 3 7805 3 -2793 306 3 DUMMY 3 101853 -2793
2733 DUMMY 3 78753 -2793 3073 DUMMY 3 102553 -2793
2743 DUMMY 3 7945 3 -2793 308 3 DUMMY 3 103253 -2793
2753 DUMMY 3 8015 3 -2793 309 3 DUMMY 3 103953 -2793
2763 DUMMY 3 8085 3 -2793 3103 DUMMY 3 104653 -2793
2773 DUMMY 3 81553 -2793 3113 DUMMY 3 105353 -2793
2783 DUMMY 3 82253 -2793 3123 DUMMY 3 106053 -2793
2793 DUMMY 3 8295 3 -279 3 3133 DUMMY 3 106753 -2793
2803 DUMMY 3 8365 3 -2793 3143 DUMMY 3 107453 -2793
2813 DUMMY 3 84353 -279 3 3153 DUMMY 3 108153 -2793
2823 DUMMY 3 8505 3 -2793 3163 DUMMY 3 108853 -2793
2833 DUMMY 3 85753 -2793 3173 DUMMY 3 109553 -2793
2843 DUMMY 3 8645 3 -2793 3183 DUMMY 3 110253 -2793
2853 DUMMY 3 87153 -2793 3193 DUMMY 3 110953 -2793
286 3 DUMMY 3 87853 -279 3 3203 DUMMY 3 111653 -2793
2873 DUMMY 3 8855 3 -279 3 3213 ALIGN_R 3 113003 -2773
2883 DUMMY 3 8925 3 -279 3 3223 DUMMY 3 11205 1673
289 3 DUMMY 3 8995 3 -279 3 3233 DUMMY 3 11190 2723
290 3 DUMMY 3 9065 3 -2793 3243 G13 11175 1673
2913 DUMMY 3 91353 -2793 3253 G33 11160 2723
2923 DUMMY 3 9205 3 -2793 3263 G53 11145 1673
2933 DUMMY 3 92753 -2793 3273 G73 11130 2723
2943 DUMMY 3 93453 -2793 3283 G93 11115 1673
2953 DUMMY 3 94153 -2793 3293 G113 11100 2723
296 3 DUMMY 3 9485 3 -2793 3303 G133 11085 1673
297 3 DUMMY 3 9555 3 -2793 3313 G153 11070 2723
298 3 DUMMY 3 9625 3 -2793 3323 G173 11055 1673
299 3 DUMMY 3 9695 3 -2793 3333 G193 11040 2723
3003 DUMMY 3 9765 3 -2793 3343 G213 11025 1673
3013 DUMMY 3 9835 3 -2793 3353 G233 11010 2723
3023 DUMMY 3 9905 3 -279 3 3363 G253 10995 1673
3033 DUMMY 3 9975 3 -279 3 3373 G273 10980 2723
3043 DUMMY 3 10045 3 -279 3 3383 G293 10965 1673
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3393 G313 10950 2723 3733 G99 3 10440 2723
3403 G333 10935 1673 3743 G1013 10425 1673
3413 G353 10920 2723 3753 G1033 10410 2723
3423 G373 10905 1673 3763 G1053 10395 1673
3433 G393 10890 2723 3773 G1073 10380 2723
3443 G413 10875 1673 3783 G1093 10365 1673
3453 G433 10860 2723 3793 G1113 10350 2723
3463 G453 10845 1673 3803 G1133 10335 1673
3473 G473 10830 2723 3813 G1153 10320 2723
3483 G493 10815 1673 3823 G1173 10305 1673
3493 G513 10800 2723 3833 G1193 10290 2723
350 3 G533 10785 1673 3843 G1213 10275 1673
3513 G55 3 10770 2723 3853 G1233 10260 2723
3523 G573 10755 1673 386 3 G1253 10245 1673
3533 G593 10740 2723 3873 G1273 10230 2723
3543 G613 10725 1673 3883 G1293 10215 1673
3553 G633 10710 2723 3893 G1313 10200 2723
356 3 G65 3 10695 1673 3903 G1333 10185 1673
3573 G673 10680 2723 3013 G1353 10170 2723
358 3 G69 3 10665 1673 3923 G1373 10155 1673
359 3 G713 10650 2723 3933 G1393 10140 2723
360 3 G733 10635 1673 3943 G1413 10125 1673
361 3 G753 10620 2723 3953 G1433 10110 2723
3623 G773 10605 1673 396 3 G1453 10095 1673
3633 G793 10590 2723 3973 G1473 10080 2723
364 3 G813 10575 1673 3083 G1493 10065 1673
365 3 G833 10560 2723 3993 G1513 10050 2723
366 3 G853 10545 1673 400 3 G1533 10035 1673
367 3 G873 10530 2723 401 3 G1553 10020 2723
368 3 G893 10515 1673 402 3 G1573 10005 1673
369 3 G913 10500 2723 403 3 G1593 9990 2723
3703 G933 10485 1673 404 3 G1613 9975 1673
3713 G953 10470 2723 405 3 G1633 9960 2723
3723 G973 10455 1673 406 3 G1653 9945 1673
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407 3 G167 3 9930 2723 441 3 G2353 9420 2723
408 3 G169 3 9915 1673 442 3 G2373 9405 1673
409 3 G1713 9900 2723 443 3 G2393 9390 2723
4103 G1733 9885 1673 444 3 G2413 9375 1673
4113 G1753 9870 2723 445 3 G2433 9360 2723
4123 G1773 9855 1673 446 3 G245 3 9345 1673
4133 G1793 9840 2723 447 3 G247 3 9330 2723
4143 G1813 9825 1673 448 3 G249 3 9315 1673
4153 G1833 9810 2723 449 3 G2513 9300 2723
4163 G1853 9795 1673 450 3 G2533 9285 1673
4173 G1873 9780 2723 451 3 G255 3 9270 2723
4183 G1893 9765 1673 452 3 G257 3 9255 1673
4193 G1913 9750 2723 4533 G259 3 9240 2723
4203 G1933 9735 1673 454 3 G261 3 9225 1673
4213 G1953 9720 2723 455 3 G263 3 9210 2723
4223 G1973 9705 1673 456 3 G265 3 9195 1673
4233 G1993 9690 2723 457 3 G267 3 9180 2723
4243 G2013 9675 1673 458 3 G269 3 9165 1673
4253 G203 3 9660 2723 459 3 G2713 9150 2723
426 3 G205 3 9645 1673 460 3 G2733 9135 1673
427 3 G207 3 9630 2723 461 3 G2753 9120 2723
428 3 G209 3 9615 1673 462 3 G2773 9105 1673
4293 G2113 9600 2723 463 3 G2793 9090 2723
4303 G2133 9585 1673 464 3 G2813 9075 1673
4313 G2153 9570 2723 465 3 G2833 9060 2723
4323 G2173 9555 1673 466 3 G285 3 9045 1673
4333 G2193 9540 2723 467 3 G287 3 9030 2723
4343 G2213 9525 1673 468 3 G289 3 9015 1673
4353 G2233 9510 2723 469 3 G291 3 9000 2723
436 3 G2253 9495 1673 4703 G2933 8985 1673
4373 G2273 9480 2723 4713 G295 3 8970 2723
438 3 G229 3 9465 1673 4723 G297 3 8955 1673
439 3 G2313 9450 2723 4733 G299 3 8940 2723
4403 G2333 9435 1673 4743 G3013 8925 1673
V1.0 Page 19 of 279 2014/11

Sitronix Confidential The information contained herein is the exclusive property of Sitronix and shall not be distributed, reproduced, or
disclosed in whole or in part without prior written permission of Sitronix.



PAD No. PIN Name X Y PAD No. PIN Name X Y
4753 G3033 8910 2723 509 3 G3713 8400 2723
476 3 G305 3 8895 1673 5103 G3733 8385 1673
4773 G307 3 8880 2723 5113 G3753 8370 2723
478 3 G309 3 8865 1673 5123 G3773 8355 1673
4793 G3113 8850 2723 5133 G3793 8340 2723
480 3 G3133 8835 1673 5143 G3813 8325 1673
481 3 G3153 8820 2723 5153 G3833 8310 2723
482 3 G3173 8805 1673 516 3 G385 3 8295 1673
4833 G3193 8790 2723 5173 G3873 8280 2723
4843 G3213 8775 1673 5183 G389 3 8265 1673
485 3 G3233 8760 2723 5193 G3913 8250 2723
486 3 G3253 8745 1673 5203 G3933 8235 1673
487 3 G3273 8730 2723 5213 G395 3 8220 2723
488 3 G3293 8715 1673 5223 G397 3 8205 1673
489 3 G3313 8700 2723 5233 G399 3 8190 2723
490 3 G3333 8685 1673 5243 G4013 8175 1673
491 3 G3353 8670 2723 5253 G403 3 8160 2723
492 3 G3373 8655 1673 526 3 G405 3 8145 1673
4933 G3393 8640 2723 527 3 G407 3 8130 2723
494 3 G3413 8625 1673 528 3 G409 3 8115 1673
495 3 G3433 8610 2723 529 3 G4113 8100 2723
496 3 G3453 8595 1673 5303 G4133 8085 1673
497 3 G3473 8580 2723 5313 G415 3 8070 2723
498 3 G3493 8565 1673 5323 G417 3 8055 1673
499 3 G3513 8550 2723 5333 G4193 8040 2723
500 3 G3533 8535 1673 5343 G4213 8025 1673
5013 G355 3 8520 2723 5353 G4233 8010 2723
502 3 G357 3 8505 1673 536 3 G425 3 7995 1673
5033 G359 3 8490 2723 5373 G427 3 7980 2723
504 3 G361 3 8475 1673 538 3 G429 3 7965 1673
505 3 G363 3 8460 2723 539 3 G4313 7950 2723
506 3 G365 3 8445 1673 540 3 G4333 7935 1673
507 3 G367 3 8430 2723 541 3 G4353 7920 2723
508 3 G369 3 8415 1673 542 3 G4373 7905 1673
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5433 G439 3 7890 2723 5773 S951 3 7230 2723
5443 G441 3 7875 167 3 5783 S950 3 7215 167 3
5453 G443 3 7860 2723 5793 S949 3 7200 2723
546 3 G445 3 7845 167 3 580 3 S948 3 7185 167 3
5473 G447 3 7830 2723 5813 S947 3 7170 2723
548 3 G449 3 7815 167 3 582 3 S946 3 7155 167 3
549 3 G451 3 7800 2723 583 3 S945 3 7140 2723
550 3 G453 3 7785 167 3 584 3 S944 3 7125 167 3
5513 G455 3 7770 2723 585 3 S943 3 7110 2723
552 3 G457 3 7755 167 3 586 3 S942 3 7095 167 3
5533 G459 3 7740 2723 587 3 S941 3 7080 2723
554 3 G461 3 7725 167 3 588 3 S940 3 7065 167 3
555 3 G463 3 7710 2723 589 3 S939 3 7050 2723
556 3 G465 3 7695 167 3 590 3 S938 3 7035 167 3
557 3 G467 3 7680 2723 591 3 S9373 7020 2723
558 3 G469 3 7665 167 3 592 3 S936 3 7005 167 3
559 3 G471 3 7650 2723 593 3 S935 3 6990 2723
560 3 G473 3 7635 167 3 594 3 S934 3 6975 167 3
561 3 G475 3 7620 2723 595 3 S9333 6960 2723
562 3 G477 3 7605 167 3 596 3 S9323 6945 167 3
563 3 G479 3 7590 2723 597 3 S9313 6930 2723
564 3 DUMMY 3 7575 167 3 598 3 S930 3 6915 167 3
565 3 DUMMY 3 7560 2723 599 3 S929 3 6900 2723
566 3 DUMMY 3 7395 167 3 600 3 S928 3 6885 167 3
567 3 DUMMY 3 7380 2723 601 3 S927 3 6870 2723
568 3 S960 3 7365 167 3 602 3 S926 3 6855 167 3
569 3 S959 3 7350 2723 603 3 S925 3 6840 2723
5703 S958 3 7335 167 3 604 3 S924 3 6825 167 3
5713 S957 3 7320 2723 605 3 S9233 6810 2723
5723 S956 3 7305 167 3 606 3 S922 3 6795 167 3
5733 S955 3 7290 2723 607 3 S921 3 6780 2723
5743 S954 3 7275 167 3 608 3 S920 3 6765 167 3
5753 S953 3 7260 2723 609 3 S919 3 6750 2723
576 3 S952 3 7245 167 3 610 3 S918 3 6735 167 3
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6113 S917 3 6720 2723 645 3 S883 3 6210 2723
6123 S916 3 6705 1673 646 3 S882 3 6195 1673
6133 S915 3 6690 2723 647 3 S881 3 6180 2723
614 3 S914 3 6675 1673 648 3 S880 3 6165 1673
615 3 S9133 6660 2723 649 3 S879 3 6150 2723
616 3 S912 3 6645 1673 650 3 S8783 6135 1673
617 3 S911 3 6630 2723 651 3 S8773 6120 2723
618 3 S910 3 6615 1673 652 3 S876 3 6105 1673
619 3 S909 3 6600 2723 653 3 S875 3 6090 2723
6203 S908 3 6585 1673 654 3 S874 3 6075 1673
6213 S907 3 6570 2723 655 3 S8733 6060 2723
6223 S906 3 6555 1673 656 3 S8723 6045 1673
6233 S905 3 6540 2723 657 3 S8713 6030 2723
624 3 S904 3 6525 1673 658 3 S8703 6015 1673
625 3 S903 3 6510 2723 659 3 S869 3 6000 2723
626 3 S902 3 6495 1673 660 3 S868 3 5985 1673
627 3 S901 3 6480 2723 661 3 S867 3 5970 2723
628 3 S900 3 6465 1673 662 3 S866 3 5955 1673
629 3 S899 3 6450 2723 663 3 S865 3 5940 2723
6303 S898 3 6435 1673 664 3 S864 3 5925 1673
6313 S897 3 6420 2723 665 3 S863 3 5910 2723
6323 S896 3 6405 1673 666 3 S862 3 5895 1673
6333 S895 3 6390 2723 667 3 S861 3 5880 2723
6343 S894 3 6375 1673 668 3 S860 3 5865 1673
6353 S893 3 6360 2723 669 3 S859 3 5850 2723
636 3 S892 3 6345 1673 6703 S858 3 5835 1673
637 3 S891 3 6330 2723 6713 S857 3 5820 2723
638 3 S890 3 6315 1673 6723 S856 3 5805 1673
639 3 S889 3 6300 2723 6733 S855 3 5790 2723
640 3 S888 3 6285 1673 6743 S854 3 5775 1673
641 3 S887 3 6270 2723 6753 S853 3 5760 2723
642 3 S886 3 6255 1673 6763 S852 3 5745 1673
6433 S885 3 6240 2723 6773 S851 3 5730 2723
644 3 S884 3 6225 1673 6783 sS850 3 5715 1673
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6793 S849 3 5700 2723 7133 S815 3 5190 2723
680 3 S848 3 5685 1673 7143 S814 3 5175 1673
681 3 S847 3 5670 2723 7153 S8133 5160 2723
682 3 S846 3 5655 1673 7163 S812 3 5145 1673
6833 S845 3 5640 2723 7173 S811 3 5130 2723
684 3 S844 3 5625 1673 7183 S8103 5115 1673
685 3 S8433 5610 2723 7193 S809 3 5100 2723
686 3 S842 3 5595 1673 7203 S808 3 5085 1673
687 3 S841 3 5580 2723 7213 S807 3 5070 2723
688 3 S840 3 5565 1673 7223 S806 3 5055 1673
689 3 S839 3 5550 2723 7233 S805 3 5040 2723
690 3 S838 3 5535 1673 7243 S804 3 5025 1673
691 3 S837 3 5520 2723 7253 S803 3 5010 2723
692 3 S836 3 5505 1673 726 3 S802 3 4995 1673
693 3 S835 3 5490 2723 7273 S801 3 4980 2723
694 3 S834 3 5475 1673 7283 S800 3 4965 1673
695 3 S833 3 5460 2723 7293 S799 3 4950 2723
696 3 S8323 5445 1673 7303 S7983 4935 1673
697 3 S8313 5430 2723 7313 S7973 4920 2723
698 3 S830 3 5415 1673 7323 S796 3 4905 1673
699 3 S829 3 5400 2723 7333 S7953 4890 2723
7003 S828 3 5385 1673 7343 S794 3 4875 1673
7013 S827 3 5370 2723 7353 S7933 4860 2723
7023 S826 3 5355 1673 7363 S7923 4845 1673
7033 S825 3 5340 2723 7373 S7913 4830 2723
7043 S824 3 5325 1673 7383 S7903 4815 1673
7053 S823 3 5310 2723 7393 S789 3 4800 2723
706 3 S822 3 5295 1673 740 3 S7883 4785 1673
707 3 Sg821 3 5280 2723 741 3 S7873 4770 2723
7083 S820 3 5265 1673 7423 S786 3 4755 1673
7093 S819 3 5250 2723 7433 S7853 4740 2723
7103 S818 3 5235 1673 7443 S784 3 4725 1673
7113 S817 3 5220 2723 7453 S7833 4710 2723
7123 S816 3 5205 1673 746 3 S7823 4695 1673
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7473 S7813 4680 2723 7813 S7473 4170 2723
7483 S7803 4665 1673 7823 S7463 4155 1673
7493 S7793 4650 2723 7833 S7453 4140 2723
750 3 S7783 4635 1673 7843 S7443 4125 1673
7513 S7773 4620 2723 7853 S7433 4110 2723
7523 S7763 4605 1673 786 3 S7423 4095 1673
7533 S7753 4590 2723 787 3 S7413 4080 2723
7543 S7743 4575 1673 788 3 S7403 4065 1673
7553 S7733 4560 2723 789 3 S7393 4050 2723
756 3 S7723 4545 1673 790 3 S7383 4035 1673
757 3 S7713 4530 2723 7913 S7373 4020 2723
758 3 S7703 4515 1673 7923 S7363 4005 1673
759 3 S769 3 4500 2723 7933 S7353 3990 2723
760 3 S768 3 4485 1673 794 3 S7343 3975 1673
7613 S767 3 4470 2723 795 3 S7333 3960 2723
7623 S766 3 4455 1673 796 3 S7323 3945 1673
7633 S765 3 4440 2723 797 3 S7313 3930 2723
7643 S764 3 4425 1673 798 3 S7303 3915 1673
7653 S7633 4410 2723 799 3 S7293 3900 2723
766 3 S762 3 4395 1673 800 3 S7283 3885 1673
767 3 S761 3 4380 2723 801 3 S7273 3870 2723
768 3 S760 3 4365 1673 802 3 S7263 3855 1673
769 3 S759 3 4350 2723 8033 S7253 3840 2723
7703 S758 3 4335 1673 804 3 S7243 3825 1673
7713 S757 3 4320 2723 805 3 S7233 3810 2723
7723 S756 3 4305 1673 806 3 S7223 3795 1673
7733 S755 3 4290 2723 807 3 S7213 3780 2723
7743 S754 3 4275 1673 808 3 S7203 3765 1673
7753 S7533 4260 2723 809 3 S7193 3750 2723
7763 S7523 4245 1673 8103 S7183 3735 1673
7773 S7513 4230 2723 8113 S7173 3720 2723
7783 S750 3 4215 1673 8123 S716 3 3705 1673
7793 S7493 4200 2723 8133 S7153 3690 2723
7803 S7483 4185 1673 8143 S7143 3675 1673
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8153 S7133 3660 3 2723 8493 S679 3 31503 2723
8163 S7123 36453 1673 850 3 S678 3 31353 1673
8173 S7113 36303 2723 851 3 S677 3 31203 2723
8183 S7103 36153 1673 852 3 S676 3 3105 3 1673
8193 S709 3 3600 3 2723 853 3 S6753 3090 3 2723
8203 S708 3 3585 3 1673 854 3 S674 3 30753 1673
8213 S707 3 35703 2723 855 3 S6733 3060 3 2723
8223 S706 3 3555 3 1673 856 3 S6723 3045 3 1673
8233 S705 3 35403 2723 857 3 S6713 30303 2723
8243 S704 3 35253 1673 858 3 S6703 30153 1673
8253 S7033 35103 2723 859 3 S669 3 3000 3 2723
826 3 S702 3 34953 1673 860 3 S668 3 2985 3 1673
8273 S7013 34803 2723 861 3 S667 3 2970 3 2723
8283 S700 3 3465 3 1673 862 3 S666 3 2955 3 1673
8293 S699 3 34503 2723 8633 S665 3 2940 3 2723
8303 S698 3 34353 1673 864 3 S664 3 2925 3 1673
8313 S697 3 34203 2723 865 3 S663 3 29103 2723
8323 S696 3 34053 1673 866 3 S662 3 2895 3 1673
8333 S695 3 33903 2723 867 3 S661 3 2880 3 2723
8343 S694 3 33753 1673 868 3 S660 3 2865 3 1673
8353 S693 3 33603 2723 869 3 S659 3 2850 3 2723
836 3 S692 3 33453 1673 8703 S658 3 28353 1673
8373 S691 3 33303 2723 8713 S657 3 28203 2723
8383 S690 3 33153 1673 8723 S656 3 2805 3 1673
8393 S689 3 33003 2723 8733 S655 3 2790 3 2723
8403 S688 3 32853 1673 8743 S654 3 27753 1673
8413 S687 3 32703 2723 8753 S653 3 2760 3 2723
8423 S686 3 32553 1673 876 3 S652 3 27453 1673
8433 S685 3 32403 2723 8773 S651 3 27303 2723
8443 S684 3 32253 1673 8783 S650 3 27153 1673
8453 S683 3 32103 2723 8793 S649 3 2700 3 2723
846 3 S682 3 31953 1673 880 3 S648 3 2685 3 1673
8473 S681 3 31803 2723 8813 S647 3 26703 2723
848 3 S680 3 31653 1673 8823 S646 3 2655 3 1673
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8833 S645 3 26403 2723 9173 S611 3 21303 2723
8843 S644 3 2625 3 1673 9183 S610 3 21153 1673
885 3 S643 3 26103 2723 9193 S609 3 2100 3 2723
886 3 S642 3 2595 3 1673 9203 S608 3 2085 3 1673
8873 S641 3 2580 3 2723 9213 S607 3 20703 2723
888 3 S640 3 2565 3 1673 9223 S606 3 2055 3 1673
889 3 S639 3 2550 3 2723 9233 S605 3 20403 2723
890 3 S638 3 2535 3 1673 9243 S604 3 2025 3 1673
891 3 S637 3 25203 2723 9253 S603 3 20103 2723
8923 S636 3 2505 3 1673 926 3 S602 3 1995 3 1673
8933 S635 3 2490 3 2723 9273 S601 3 1980 3 2723
894 3 S634 3 24753 1673 928 3 S600 3 1965 3 1673
895 3 S633 3 2460 3 2723 929 3 S599 3 1950 3 2723
896 3 S632 3 2445 3 1673 9303 S598 3 19353 1673
897 3 S631 3 24303 2723 9313 S597 3 19203 2723
898 3 S630 3 24153 1673 9323 S596 3 1905 3 1673
899 3 S629 3 2400 3 2723 9333 S595 3 1890 3 2723
900 3 S628 3 23853 1673 9343 S594 3 18753 1673
9013 S627 3 23703 2723 9353 S593 3 1860 3 2723
902 3 S626 3 23553 1673 936 3 S592 3 18453 1673
9033 S625 3 23403 2723 9373 S591 3 18303 2723
904 3 S624 3 23253 1673 938 3 S590 3 18153 1673
905 3 S623 3 23103 2723 939 3 S589 3 1800 3 2723
906 3 S622 3 2295 3 1673 940 3 S588 3 17853 1673
907 3 S621 3 22803 2723 941 3 S587 3 17703 2723
908 3 S620 3 2265 3 1673 942 3 S586 3 17553 1673
909 3 S619 3 2250 3 2723 9433 S585 3 17403 2723
9103 S618 3 22353 1673 944 3 S584 3 17253 1673
9113 S617 3 22203 2723 945 3 S583 3 17103 2723
9123 S616 3 2205 3 1673 946 3 S582 3 1695 3 1673
9133 S615 3 21903 2723 947 3 S581 3 1680 3 2723
9143 S614 3 21753 1673 948 3 S580 3 1665 3 1673
9153 S613 3 2160 3 2723 949 3 S579 3 1650 3 2723
916 3 S612 3 21453 1673 950 3 S578 3 16353 1673
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951 3 S577 3 1620 3 2723 985 3 S543 3 11103 2723
952 3 S576 3 1605 3 1673 986 3 S542 3 1095 3 1673
9533 S575 3 1590 3 2723 987 3 S541 3 1080 3 2723
954 3 S574 3 1575 3 1673 988 3 S540 3 1065 3 1673
955 3 S5733 1560 3 2723 989 3 S539 3 1050 3 2723
956 3 S572 3 1545 3 1673 990 3 S538 3 10353 1673
957 3 S5713 1530 3 2723 991 3 S537 3 10203 2723
958 3 S5703 1515 3 1673 992 3 S536 3 1005 3 1673
959 3 S569 3 1500 3 2723 9933 S535 3 990 3 2723
960 3 S568 3 1485 3 1673 994 3 S534 3 9753 1673
961 3 S567 3 14703 2723 995 3 S533 3 960 3 2723
962 3 S566 3 1455 3 1673 996 3 S5323 945 3 1673
963 3 S565 3 1440 3 2723 997 3 S531 3 9303 2723
964 3 S564 3 1425 3 1673 998 3 S530 3 9153 1673
965 3 S563 3 14103 2723 999 3 S529 3 900 3 2723
966 3 S562 3 1395 3 1673 1000 3 S528 3 885 3 1673
967 3 S561 3 1380 3 2723 1001 3 S527 3 8703 2723
968 3 S560 3 1365 3 1673 1002 3 S526 3 855 3 1673
969 3 S559 3 1350 3 2723 1003 3 S525 3 8403 2723
9703 S558 3 13353 1673 1004 3 S524 3 8253 1673
9713 S557 3 13203 2723 1005 3 S5233 8103 2723
9723 S556 3 1305 3 1673 1006 3 S522 3 795 3 1673
9733 S555 3 1290 3 2723 1007 3 S521 3 780 3 2723
9743 S554 3 12753 1673 1008 3 S520 3 765 3 1673
9753 S553 3 1260 3 2723 1009 3 S519 3 750 3 2723
976 3 S552 3 1245 3 1673 10103 S518 3 7353 1673
9773 S551 3 1230 3 2723 10113 S517 3 7203 2723
9783 S550 3 12153 1673 10123 S516 3 705 3 1673
9793 S549 3 1200 3 2723 10133 S515 3 690 3 2723
980 3 S548 3 1185 3 1673 1014 3 S514 3 6753 1673
0981 3 S547 3 11703 2723 10153 S5133 660 3 2723
9823 S546 3 1155 3 1673 1016 3 S512 3 645 3 1673
9833 S545 3 11403 2723 10173 S511 3 6303 2723
984 3 S544 3 1125 3 1673 10183 S510 3 615 3 1673
V1.0 Page 27 of 279 2014/11

Sitronix Confidential The information contained herein is the exclusive property of Sitronix and shall not be distributed, reproduced, or
disclosed in whole or in part without prior written permission of Sitronix.



PAD No. PIN Name X Y PAD No. PIN Name X Y
10193 S509 8 600 3 2723 1053 3 S479 3 -195 3 167 3
10203 S508 8 585 3 167 3 1054 3 S478 3 -210 3 2723
10213 S507 3 5703 2723 1055 3 S477 3 -2253 167 3
1022 3 S506 3 555 3 167 3 1056 3 S476 3 -2403 2723
10233 S505 3 5403 2723 10573 S475 3 -255 3 167 3
10243 S504 3 5253 167 3 1058 3 S474 3 -270 3 2723
1025 3 S503 3 5103 2723 1059 3 S4733 -285 3 167 3
1026 3 S502 3 4953 167 3 1060 3 S472 3 -300 3 2723
10273 S501 38 480 3 2723 1061 3 S4713 -3153 167 3
1028 3 S500 8 465 3 167 3 1062 3 S4703 -330 3 2723
1029 3 S499 3 450 3 2723 1063 3 S469 3 -345 3 167 3
1030 3 S498 3 4353 167 3 1064 3 S468 3 -360 3 2723
10313 S497 3 4203 2723 1065 3 S467 3 -3753 167 3
1032 3 S496 3 405 3 167 3 1066 3 S466 3 -390 3 2723
10333 S495 3 3903 2723 1067 3 S465 3 -405 3 167 3
1034 3 S494 3 3753 167 3 1068 3 S464 3 -420 3 2723
10353 S493 3 3603 2723 1069 3 S463 3 -435 3 167 3
1036 3 S492 3 3453 167 3 10703 S462 3 -450 3 2723
10373 S491 3 3303 2723 10713 S461 3 -465 3 167 3
1038 3 S490 3 3153 167 3 10723 S460 3 -480 3 2723
1039 3 S489 3 300 3 2723 10733 S459 3 -495 3 167 3
1040 3 S488 3 2853 167 3 10743 S458 3 -510 3 2723
10413 S487 3 2703 2723 10753 S457 3 -525 3 167 3
1042 3 S486 3 2553 167 3 1076 3 S456 3 -540 3 2723
10433 S485 3 2403 2723 10773 S455 3 -555 3 167 3
1044 3 S484 3 2253 167 3 10783 S454 3 -570 3 2723
1045 3 S483 3 2103 2723 10793 S453 3 -585 3 167 3
1046 3 S482 3 1953 167 3 1080 3 S452 3 -600 3 2723
10473 S481 3 1803 2723 1081 3 S451 3 -615 3 167 3
1048 3 DUMMY 3 165 3 167 3 1082 3 S450 3 -630 3 2723
1049 3 DUMMY 3 150 3 2723 1083 3 S449 3 -645 3 167 3
1050 3 DUMMY 3 -150 3 2723 1084 3 S448 3 -660 3 2723
10513 DUMMY 3 -165 3 167 3 1085 3 S447 3 -675 3 167 3
1052 3 S480 3 -180 3 2723 1086 3 S446 3 -690 3 2723
V1.0 Page 28 of 279 2014/11

Sitronix Confidential The information contained herein is the exclusive property of Sitronix and shall not be distributed, reproduced, or
disclosed in whole or in part without prior written permission of Sitronix.



PAD No. PIN Name X Y PAD No. PIN Name X Y
1087 3 S445 3 -705 3 1673 11213 S4113 -1215 3 1673
1088 3 S444 3 -7203 2723 11223 S4103 -1230 3 2723
1089 3 S443 3 -7353 1673 11233 S409 3 -1245 3 1673
1090 3 S442 3 -750 3 2723 11243 S408 3 -1260 3 2723
1091 3 S441 3 -765 3 1673 11253 S407 3 -1275 3 1673
1092 3 S440 3 -7803 2723 1126 3 S406 3 -1290 3 2723
1093 3 S439 3 -795 3 1673 11273 S405 3 -1305 3 1673
1094 3 S438 3 -8103 2723 11283 S404 3 -1320 3 2723
1095 3 S437 3 -825 3 1673 11293 S4033 -1335 3 1673
1096 3 S436 3 -840 3 2723 11303 S402 3 -1350 3 2723
1097 3 S435 3 -855 3 1673 11313 S401 3 -1365 3 1673
1098 3 S434 3 -8703 2723 11323 S400 3 -1380 3 2723
1099 3 S4333 -885 3 1673 11333 S399 3 -1395 3 1673
1100 3 S4323 -900 3 2723 11343 S398 3 -1410 3 2723
1101 3 S4313 -915 3 1673 11353 S397 3 -1425 3 1673
1102 3 S4303 -930 3 2723 11363 S396 3 -1440 3 2723
1103 3 S429 3 -945 3 1673 11373 S395 3 -1455 3 1673
1104 3 S428 3 -960 3 2723 11383 S394 3 -1470 3 2723
1105 3 S427 3 -975 3 1673 11393 S3933 -1485 3 1673
1106 3 S426 3 -990 3 2723 11403 S3923 -1500 3 2723
1107 3 S425 3 -1005 3 1673 11413 S391 3 -1515 3 1673
1108 3 S424 3 -1020 3 2723 11423 S390 3 -1530 3 2723
1109 3 S4233 -1035 3 1673 11433 S389 3 -1545 3 1673
11103 S422 3 -1050 3 2723 11443 S388 3 -1560 3 2723
11113 S421 3 -1065 3 1673 11453 S387 3 -1575 3 1673
11123 S4203 -1080 3 2723 11463 S386 3 -1590 3 2723
11133 S419 3 -1095 3 1673 11473 S385 3 -1605 3 1673
11143 S418 3 -11103 2723 11483 S384 3 -1620 3 2723
11153 S417 3 -1125 3 1673 11493 S3833 -1635 3 1673
1116 3 S416 3 -1140 3 2723 1150 3 S3823 -1650 3 2723
11173 S415 3 -1155 3 1673 11513 S3813 -1665 3 1673
11183 S414 3 -1170 3 2723 1152 3 S380 3 -1680 3 2723
11193 S4133 -1185 3 1673 11533 S3793 -1695 3 1673
11203 S412 3 -1200 3 2723 1154 3 S3783 -17103 2723
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1155 3 S3773 -1725 3 1673 1189 3 S3433 -2235 3 1673
1156 3 S376 3 -1740 3 2723 11903 S3423 -2250 3 2723
1157 3 S3753 -1755 3 1673 11913 S3413 -2265 3 1673
1158 3 S374 3 -1770 3 2723 1192 3 S3403 -2280 3 2723
1159 3 S3733 -1785 3 1673 11933 S3393 -2295 3 1673
1160 3 S3723 -1800 3 2723 1194 3 S3383 -23103 2723
1161 3 S3713 -1815 3 1673 11953 S3373 -2325 3 1673
1162 3 S3703 -1830 3 2723 1196 3 S3363 -2340 3 2723
1163 3 S369 3 -1845 3 1673 1197 3 S3353 -2355 3 1673
1164 3 S368 3 -1860 3 2723 11983 S3343 -2370 3 2723
1165 3 S367 3 -1875 3 1673 1199 3 S3333 -2385 3 1673
1166 3 S366 3 -1890 3 2723 1200 3 S3323 -2400 3 2723
1167 3 S365 3 -1905 3 1673 12013 S3313 -2415 3 1673
1168 3 S364 3 -1920 3 2723 1202 3 S3303 -2430 3 2723
1169 3 S363 3 -1935 3 1673 12033 S3293 -2445 3 1673
11703 S362 3 -1950 3 2723 1204 3 S3283 -2460 3 2723
11713 S361 3 -1965 3 1673 1205 3 S3273 -2475 3 1673
1172 3 S360 3 -1980 3 2723 1206 3 S326 3 -2490 3 2723
11733 S359 3 -1995 3 1673 1207 3 S3253 -2505 3 1673
1174 3 S358 3 -2010 3 2723 1208 3 S324 3 -2520 3 2723
11753 S357 3 -2025 3 1673 1209 3 S3233 -2535 3 1673
1176 3 S356 3 -2040 3 2723 12103 S3223 -2550 3 2723
11773 S355 3 -2055 3 1673 12113 S3213 -2565 3 1673
1178 3 S354 3 -2070 3 2723 12123 S3203 -2580 3 2723
11793 S3533 -2085 3 1673 12133 S3193 -2595 3 1673
1180 3 S3523 -2100 3 2723 12143 S3183 -2610 3 2723
1181 3 S351 3 -21153 1673 12153 S3173 -2625 3 1673
1182 3 S350 3 -2130 3 2723 12163 S316 3 -2640 3 2723
11833 S3493 -2145 3 1673 12173 S3153 -2655 3 1673
1184 3 S348 3 -2160 3 2723 12183 S314 3 -2670 3 2723
1185 3 S3473 -2175 3 1673 12193 S3133 -2685 3 1673
1186 3 S346 3 -2190 3 2723 12203 S3123 -2700 3 2723
1187 3 S3453 -2205 3 1673 12213 S3113 -2715 3 1673
1188 3 S3443 -22203 2723 12223 S3103 -2730 3 2723
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12233 S309 3 -2745 3 1673 1257 3 S2753 -3255 3 1673
1224 3 S308 3 -2760 3 2723 1258 3 S274 3 -3270 3 2723
1225 3 S307 3 -2775 3 1673 1259 3 S2733 -3285 3 1673
1226 3 S306 3 -2790 3 2723 1260 3 S2723 -3300 3 2723
1227 3 S305 3 -2805 3 1673 12613 S2713 -3315 3 1673
1228 3 S304 3 -2820 3 2723 1262 3 S2703 -3330 3 2723
1229 3 S3033 -2835 3 1673 12633 S269 3 -3345 3 1673
1230 3 S3023 -2850 3 2723 1264 3 S268 3 -3360 3 2723
1231 3 S3013 -2865 3 1673 1265 3 S267 3 -33753 1673
1232 3 S300 3 -2880 3 2723 1266 3 S266 3 -3390 3 2723
12333 S299 3 -2895 3 1673 1267 3 S265 3 -3405 3 1673
1234 3 S298 3 -2910 3 2723 1268 3 S264 3 -3420 3 2723
1235 3 S297 3 -2925 3 1673 1269 3 S2633 -3435 3 1673
1236 3 S296 3 -2940 3 2723 12703 S262 3 -3450 3 2723
1237 3 S295 3 -2955 3 1673 12713 S261 3 -3465 3 1673
1238 3 S294 3 -2970 3 2723 12723 S260 3 -3480 3 2723
1239 3 S293 3 -2985 3 1673 12733 S259 3 -3495 3 1673
1240 3 S292 3 -3000 3 2723 12743 S258 3 -3510 3 2723
1241 3 S291 3 -3015 3 1673 12753 S257 3 -3525 3 1673
1242 3 S290 3 -3030 3 2723 1276 3 S256 3 -3540 3 2723
1243 3 S289 3 -3045 3 1673 12773 S255 3 -3555 3 1673
1244 3 S288 3 -3060 3 2723 12783 S254 3 -3570 3 2723
1245 3 S287 3 -3075 3 1673 12793 S2533 -3585 3 1673
1246 3 S286 3 -3090 3 2723 1280 3 S2523 -3600 3 2723
1247 3 S285 3 -3105 3 1673 12813 S2513 -3615 3 1673
1248 3 S284 3 -3120 3 2723 12823 S250 3 -3630 3 2723
1249 3 S283 3 -3135 3 1673 12833 S249 3 -3645 3 1673
1250 3 S282 3 -3150 3 2723 1284 3 S248 3 -3660 3 2723
1251 3 S281 3 -3165 3 1673 12853 S247 3 -3675 3 1673
1252 3 S280 3 -3180 3 2723 1286 3 S246 3 -3690 3 2723
1253 3 S279 3 -3195 3 1673 12873 S2453 -3705 3 1673
1254 3 S2783 -32103 2723 1288 3 S244 3 -3720 3 2723
1255 3 S277 3 -3225 3 1673 1289 3 S2433 -3735 3 1673
1256 3 S276 3 -3240 3 2723 1290 3 S2423 -3750 3 2723
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1291 3 S241 3 -3765 1673 13253 S207 3 -4275 1673
1292 3 S240 3 -3780 2723 13263 S206 3 -4290 2723
1293 3 S2393 -3795 1673 13273 S205 3 -4305 1673
1294 3 S2383 -3810 2723 13283 S204 3 -4320 2723
1295 3 S2373 -3825 1673 13293 S2033 -4335 1673
1296 3 S236 3 -3840 2723 13303 S2023 -4350 2723
1297 3 S2353 -3855 1673 13313 S2013 -4365 1673
1298 3 S2343 -3870 2723 13323 S2003 -4380 2723
1299 3 S2333 -3885 1673 13333 S1993 -4395 1673
1300 3 S2323 -3900 2723 13343 S1983 -4410 2723
1301 3 S2313 -3915 1673 13353 S1973 -4425 1673
1302 3 S2303 -3930 2723 1336 3 S196 3 -4440 2723
13033 S229 3 -3945 1673 13373 S1953 -4455 1673
1304 3 S2283 -3960 2723 13383 S194 3 -4470 2723
1305 3 S2273 -3975 1673 13393 S1933 -4485 1673
1306 3 S226 3 -3990 2723 13403 S1923 -4500 2723
1307 3 S2253 -4005 1673 13413 S1913 -4515 1673
1308 3 S224 3 -4020 2723 13423 S1903 -4530 2723
1309 3 S2233 -4035 1673 13433 S1893 -4545 1673
13103 S2223 -4050 2723 13443 S1883 -4560 2723
13113 S2213 -4065 1673 13453 S1873 -4575 1673
13123 S2203 -4080 2723 1346 3 S186 3 -4590 2723
13133 S2193 -4095 1673 13473 S1853 -4605 1673
13143 S2183 -4110 2723 13483 S184 3 -4620 2723
13153 S217 3 -4125 1673 13493 S1833 -4635 1673
1316 3 S216 3 -4140 2723 1350 3 S1823 -4650 2723
13173 S2153 -4155 1673 13513 sS1813 -4665 1673
13183 S214 3 -4170 2723 1352 3 S1803 -4680 2723
13193 S2133 -4185 1673 13533 S1793 -4695 1673
13203 S2123 -4200 2723 1354 3 S1783 -4710 2723
13213 S2113 -4215 1673 13553 S1773 -4725 1673
1322 3 S2103 -4230 2723 1356 3 S1763 -4740 2723
13233 S209 3 -4245 1673 1357 3 S1753 -4755 1673
13243 S208 3 -4260 2723 1358 3 S1743 -4770 2723
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1359 3 S1733 -4785 1673 13933 S1393 -5295 1673
1360 3 S1723 -4800 2723 1394 3 S1383 -5310 2723
1361 3 S1713 -4815 1673 13953 S1373 -5325 1673
1362 3 S1703 -4830 2723 1396 3 S1363 -5340 2723
1363 3 S169 3 -4845 1673 13973 S1353 -5355 1673
1364 3 S168 3 -4860 2723 1398 3 S1343 -5370 2723
1365 3 S167 3 -4875 1673 1399 3 S1333 -5385 1673
1366 3 S166 3 -4890 2723 1400 3 S1323 -5400 2723
1367 3 S165 3 -4905 1673 1401 3 S1313 -5415 1673
1368 3 S164 3 -4920 2723 1402 3 S1303 -5430 2723
1369 3 S1633 -4935 1673 1403 3 S1293 -5445 1673
13703 S162 3 -4950 2723 1404 3 S1283 -5460 2723
13713 S161 3 -4965 1673 1405 3 S1273 -5475 1673
13723 S160 3 -4980 2723 1406 3 S1263 -5490 2723
13733 S159 3 -4995 1673 1407 3 S1253 -5505 1673
13743 S1583 -5010 2723 1408 3 S1243 -5520 2723
13753 S157 3 -5025 1673 1409 3 S1233 -5535 1673
1376 3 S156 3 -5040 2723 14103 S1223 -5550 2723
1377 3 S1553 -5055 1673 14113 S1213 -5565 1673
1378 3 S154 3 -5070 2723 14123 S1203 -5580 2723
13793 S1533 -5085 1673 14133 S1193 -5595 1673
1380 3 S152 3 -5100 2723 14143 S1183 -5610 2723
1381 3 S151 3 -5115 1673 14153 S1173 -5625 1673
1382 3 S150 3 -5130 2723 1416 3 S1163 -5640 2723
1383 3 S1493 -5145 1673 14173 S1153 -5655 1673
1384 3 S1483 -5160 2723 14183 S1143 -5670 2723
1385 3 S1473 -5175 1673 14193 S1133 -5685 1673
1386 3 S146 3 -5190 2723 14203 S1123 -5700 2723
1387 3 S1453 -5205 1673 14213 S1113 -5715 1673
1388 3 S144 3 -5220 2723 1422 3 S1103 -5730 2723
1389 3 S1433 -5235 1673 14233 S1093 -5745 1673
1390 3 S1423 -5250 2723 1424 3 S1083 -5760 2723
1391 3 S1413 -5265 1673 3 3 3 3
1392 3 S1403 -5280 2723 3 3 3 3
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PAD No. PIN Name X Y PAD No. PIN Name X Y
1425 3 S107 3 -5775 1673 1459 3 S733 -6285 1673
1426 3 S106 3 -5790 2723 1460 3 S723 -6300 2723
1427 3 S1053 -5805 1673 1461 3 S713 -6315 1673
1428 3 S104 3 -5820 2723 1462 3 S703 -6330 2723
1429 3 S1033 -5835 1673 14633 S69 3 -6345 1673
1430 3 S102 3 -5850 2723 1464 3 S68 3 -6360 2723
1431 3 S101 3 -5865 1673 1465 3 S67 3 -6375 1673
1432 3 S1003 -5880 2723 1466 3 S66 3 -6390 2723
14333 S99 3 -5895 1673 1467 3 S65 3 -6405 1673
1434 3 S98 3 -5910 2723 1468 3 S64 3 -6420 2723
1435 3 S97 3 -5925 1673 1469 3 S63 3 -6435 1673
1436 3 S96 3 -5940 2723 14703 S62 3 -6450 2723
1437 3 S95 3 -5955 1673 14713 S61 3 -6465 1673
1438 3 S94 3 -5970 2723 1472 3 S60 3 -6480 2723
1439 3 S93 3 -5985 1673 14733 S59 3 -6495 1673
1440 3 S92 3 -6000 2723 1474 3 S58 3 -6510 2723
1441 3 S91 3 -6015 1673 14753 S57 3 -6525 1673
1442 3 S90 3 -6030 2723 1476 3 S56 3 -6540 2723
1443 3 S89 3 -6045 1673 1477 3 S55 3 -6555 1673
1444 3 S8g 3 -6060 2723 1478 3 S54 3 -6570 2723
1445 3 S873 -6075 1673 1479 3 S533 -6585 1673
1446 3 S86 3 -6090 2723 1480 3 S52 3 -6600 2723
1447 3 sS85 3 -6105 1673 14813 S51 3 -6615 1673
1448 3 S84 3 -6120 2723 1482 3 S50 3 -6630 2723
1449 3 S83 3 -6135 1673 14833 S49 3 -6645 1673
1450 3 S82 3 -6150 2723 1484 3 S48 3 -6660 2723
1451 3 S81 3 -6165 1673 1485 3 S47 3 -6675 1673
1452 3 S80 3 -6180 2723 1486 3 S46 3 -6690 2723
1453 3 S793 -6195 1673 1487 3 S453 -6705 1673
1454 3 S783 -6210 2723 1488 3 S44 3 -6720 2723
1455 3 S773 -6225 1673 1489 3 S433 -6735 1673
1456 3 S76 3 -6240 2723 1490 3 S42 3 -6750 2723
1457 3 S753 -6255 1673 1491 3 S41 3 -6765 1673
1458 3 S743 -6270 2723 1492 3 S40 3 -6780 2723
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PAD No. PIN Name X Y PAD No. PIN Name X Y
1493 3 S393 -6795 167 3 15273 S5 3 -7305 167 3
1494 3 S383 -6810 2723 1528 3 S43 -7320 2723
1495 3 S373 -6825 167 3 1529 3 S33 -7335 167 3
1496 3 S36 3 -6840 2723 1530 3 S23 -7350 2723
1497 3 S353 -6855 167 3 15313 S13 -7365 167 3
1498 3 S343 -6870 2723 15323 DUMMY 3 -7380 2723
1499 3 S333 -6885 167 3 15333 DUMMY 3 -7395 167 3
1500 3 S323 -6900 2723 15343 DUMMY 3 -7560 2723
1501 3 S313 -6915 167 3 15353 DUMMY 3 -7575 167 3
1502 3 S303 -6930 2723 1536 3 G480 3 -7590 2723
1503 3 S293 -6945 167 3 15373 G478 3 -7605 167 3
1504 3 S28 3 -6960 2723 1538 3 G476 3 -7620 2723
1505 3 S273 -6975 167 3 1539 3 G474 3 -7635 167 3
1506 3 S26 3 -6990 2723 15403 G472 3 -7650 2723
1507 3 S253 -7005 167 3 15413 G4703 -7665 167 3
1508 3 S243 -7020 2723 15423 G468 3 -7680 2723
1509 3 S233 -7035 167 3 15433 G466 3 -7695 167 3
15103 S223 -7050 2723 15443 G464 3 -7710 2723
15113 S213 -7065 167 3 15453 G462 3 -7725 167 3
15123 S20°3 -7080 2723 1546 3 G460 3 -7740 2723
15133 S193 -7095 167 3 15473 G458 3 -7755 167 3
15143 s183 -7110 2723 1548 3 G456 3 -7770 2723
15153 S173 -7125 167 3 1549 3 G454 3 -7785 167 3
1516 3 S16 3 -7140 2723 1550 3 G452 3 -7800 2723
15173 S153 -7155 167 3 15513 G450 3 -7815 167 3
1518 3 S143 -7170 2723 1552 3 G448 3 -7830 2723
15193 S133 -7185 167 3 1553 3 G446 3 -7845 167 3
1520 3 S123 -7200 2723 1554 3 G444 3 -7860 2723
15213 S113 -7215 167 3 1555 3 G442 3 -7875 167 3
1522 3 S10°3 -7230 2723 1556 3 G440 3 -7890 2723
15233 S9 3 -7245 167 3 15573 G438 3 -7905 167 3
15243 S8 3 -7260 2723 1558 3 G436 3 -7920 2723
15253 S73 -7275 167 3 1559 3 G434 3 -7935 167 3
1526 3 S6 3 -7290 2723 1560 3 G432 3 -7950 2723
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PAD No. PIN Name X Y PAD No. PIN Name X Y
1561 3 G4303 -7965 1673 1595 3 G362 3 -8475 1673
1562 3 G428 3 -7980 2723 1596 3 G360 3 -8490 2723
1563 3 G426 3 -7995 1673 1597 3 G358 3 -8505 1673
1564 3 G424 3 -8010 2723 1598 3 G356 3 -8520 2723
1565 3 G422 3 -8025 1673 1599 3 G354 3 -8535 1673
1566 3 G4203 -8040 2723 1600 3 G3523 -8550 2723
1567 3 G418 3 -8055 1673 1601 3 G350 3 -8565 1673
1568 3 G416 3 -8070 2723 1602 3 G3483 -8580 2723
1569 3 G414 3 -8085 1673 1603 3 G346 3 -8595 1673
1570 3 G412 3 -8100 2723 1604 3 G344 3 -8610 2723
1571 3 G4103 -8115 1673 1605 3 G3423 -8625 1673
1572 3 G408 3 -8130 2723 1606 3 G3403 -8640 2723
15733 G406 3 -8145 1673 1607 3 G3383 -8655 1673
1574 3 G404 3 -8160 2723 1608 3 G3363 -8670 2723
1575 3 G402 3 -8175 1673 1609 3 G3343 -8685 1673
1576 3 G400 3 -8190 2723 16103 G3323 -8700 2723
1577 3 G398 3 -8205 1673 16113 G3303 -8715 1673
1578 3 G396 3 -8220 2723 16123 G3283 -8730 2723
1579 3 G394 3 -8235 1673 16133 G3263 -8745 1673
1580 3 G3923 -8250 2723 1614 3 G324 3 -8760 2723
1581 3 G390 3 -8265 1673 16153 G3223 -8775 1673
1582 3 G388 3 -8280 2723 1616 3 G3203 -8790 2723
1583 3 G386 3 -8295 1673 1617 3 G3183 -8805 1673
1584 3 G384 3 -8310 2723 1618 3 G316 3 -8820 2723
1585 3 G3823 -8325 1673 1619 3 G314 3 -8835 1673
1586 3 G3803 -8340 2723 16203 G3123 -8850 2723
1587 3 G3783 -8355 1673 16213 G3103 -8865 1673
1588 3 G376 3 -8370 2723 1622 3 G308 3 -8880 2723
1589 3 G3743 -8385 1673 16233 G306 3 -8895 1673
1590 3 G3723 -8400 2723 1624 3 G304 3 -8910 2723
1591 3 G3703 -8415 1673 16253 G3023 -8925 1673
1592 3 G368 3 -8430 2723 1626 3 G3003 -8940 2723
1593 3 G366 3 -8445 1673 1627 3 G298 3 -8955 1673
1594 3 G364 3 -8460 2723 1628 3 G296 3 -8970 2723
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PAD No. PIN Name X Y PAD No. PIN Name X Y
1629 3 G294 3 -8985 1673 1663 3 G226 3 -9495 1673
1630 3 G2923 -9000 2723 1664 3 G224 3 -9510 2723
1631 3 G290 3 -9015 1673 1665 3 G2223 -9525 1673
1632 3 G288 3 -9030 2723 1666 3 G2203 -9540 2723
1633 3 G286 3 -9045 1673 1667 3 G2183 -9555 1673
1634 3 G284 3 -9060 2723 1668 3 G216 3 -9570 2723
1635 3 G2823 -9075 1673 1669 3 G214 3 -9585 1673
1636 3 G280 3 -9090 2723 16703 G2123 -9600 2723
1637 3 G2783 -9105 1673 16713 G2103 -9615 1673
1638 3 G276 3 -9120 2723 16723 G208 3 -9630 2723
1639 3 G274 3 -9135 1673 16733 G206 3 -9645 1673
1640 3 G2723 -9150 2723 1674 3 G204 3 -9660 2723
1641 3 G2703 -9165 1673 16753 G2023 -9675 1673
1642 3 G268 3 -9180 2723 1676 3 G200 3 -9690 2723
1643 3 G266 3 -9195 1673 1677 3 G1983 -9705 1673
1644 3 G264 3 -9210 2723 16783 G196 3 -9720 2723
1645 3 G262 3 -9225 1673 1679 3 G194 3 -9735 1673
1646 3 G260 3 -9240 2723 1680 3 G1923 -9750 2723
1647 3 G258 3 -9255 1673 16813 G1903 -9765 1673
1648 3 G256 3 -9270 2723 1682 3 G1883 -9780 2723
1649 3 G254 3 -9285 1673 16833 G1863 -9795 1673
1650 3 G2523 -9300 2723 1684 3 G1843 -9810 2723
1651 3 G250 3 -9315 1673 1685 3 G1823 -9825 1673
1652 3 G248 3 -9330 2723 1686 3 G1803 -9840 2723
1653 3 G246 3 -9345 1673 1687 3 G1783 -9855 1673
1654 3 G244 3 -9360 2723 1688 3 G1763 -9870 2723
1655 3 G2423 -9375 1673 1689 3 G1743 -9885 1673
1656 3 G2403 -9390 2723 1690 3 G1723 -9900 2723
1657 3 G2383 -9405 1673 1691 3 G1703 -9915 1673
1658 3 G2363 -9420 2723 1692 3 G168 3 -9930 2723
1659 3 G2343 -9435 1673 16933 G166 3 -9945 1673
1660 3 G2323 -9450 2723 1694 3 G164 3 -9960 2723
1661 3 G2303 -9465 1673 1695 3 G1623 -9975 1673
1662 3 G228 3 -9480 2723 1696 3 G160 3 -9990 2723
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PAD No. PIN Name X Y PAD No. PIN Name X Y
1697 3 G1583 -10005 1673 17313 G903 -10515 1673
1698 3 G156 3 -10020 2723 17323 G883 -10530 2723
1699 3 G154 3 -10035 1673 17333 G86 3 -10545 1673
1700 3 G1523 -10050 2723 17343 G843 -10560 2723
1701 3 G1503 -10065 1673 17353 G823 -10575 1673
1702 3 G1483 -10080 2723 1736 3 G803 -10590 2723
1703 3 G1463 -10095 1673 17373 G783 -10605 1673
1704 3 G1443 -10110 2723 17383 G763 -10620 2723
1705 3 G1423 -10125 1673 17393 G743 -10635 1673
1706 3 G1403 -10140 2723 17403 G723 -10650 2723
1707 3 G1383 -10155 1673 17413 G703 -10665 1673
1708 3 G1363 -10170 2723 17423 G683 -10680 2723
1709 3 G1343 -10185 1673 17433 G66 3 -10695 1673
17103 G1323 -10200 2723 17443 G643 -10710 2723
17113 G1303 -10215 1673 17453 G623 -10725 1673
1712 3 G1283 -10230 2723 1746 3 G603 -10740 2723
17133 G1263 -10245 1673 17473 G583 -10755 1673
17143 G1243 -10260 2723 1748 3 G56 3 -10770 2723
17153 G1223 -10275 1673 17493 G54 3 -10785 1673
1716 3 G1203 -10290 2723 17503 G52 3 -10800 2723
17173 G1183 -10305 1673 17513 G503 -10815 1673
17183 G1163 -10320 2723 1752 3 G483 -10830 2723
17193 G1143 -10335 1673 17533 G463 -10845 1673
17203 Gl123 -10350 2723 1754 3 G443 -10860 2723
17213 G1103 -10365 1673 17553 G423 -10875 1673
1722 3 G1083 -10380 2723 1756 3 G403 -10890 2723
17233 G106 3 -10395 1673 1757 3 G383 -10905 1673
1724 3 G104 3 -10410 2723 1758 3 G363 -10920 2723
17253 G1023 -10425 1673 1759 3 G343 -10935 1673
1726 3 G1003 -10440 2723 1760 3 G323 -10950 2723
1727 3 Gog 3 -10455 1673 17613 G303 -10965 1673
1728 3 G96 3 -10470 2723 1762 3 G283 -10980 2723
1729 3 G943 -10485 1673 17633 G263 -10995 1673
17303 G923 -10500 2723 1764 3 G243 -11010 2723
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PAD No. PIN Name X Y
1765 3 G223 -11025 167 3 33 3
1766 3 G203 -11040 2723 33 3
17673 G183 -11055 167 3 33 3
1768 3 G163 -11070 2723 33 3
1769 3 G143 -11085 167 3 33 3
17703 G123 -11100 2723 33 3
17713 G103 -11115 167 3 33 3
17723 G83 -11130 2723 33 3
17733 G6 3 -11145 167 3 33 3
17743 G43 -11160 2723 33 3
17753 G23 -11175 167 3 33 3
17763 DUMMY 3 -11190 2723 33 3
17773 DUMMY 3 -11205 167 3 33 3
17783 ALIGN_L 3 -11300 -277 3 33 3
Unit: m
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6 PIN DESCRIPTION

6.1.. Power Supply Pins

Name I/O Description Connect Pin
VDD | - Power supply for 1/0O system. VDD
- VDDI must be lower than or equal to VDD.
VDDA | - Power supply for analog and booster circuits. Input voltage level VDDA
should be the same as VDD.
AGND I | - System ground for analog system and booster circuit. GND
DGND I | - System ground for I/O system and digital system. GND
- Power supply for internal NVM.
- Writing NVM needs external power supply voltage with 7.5V.
veP ! - The current of lvpp must be more than 10mA. )
- Leaves these pins open if not used.
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6.2.. Interface Logic Pins

Name I/O Description Connect Pin
-The MCU interface mode select.
0 0 0 8080 18-bit Interface DB[17:0]
0 0 1 8080 9-bit Interface DB[8:0]
0 1 0 8080 16-bit Interface DB[15:0]
IM2, IM1,IMO I 0 1 1 8080 8-bit Interface DB[7:0], GND / VDDI
1 0 0 Reserve -
1 0 1 3SPI SDA, SDO
MIPI_DATA
1 1 0 MIPI
MIPI_CLOCK
1 1 1 4Line SPI SDA, SDO
- This signal will reset the device and it must be applied to
RESET I properly initialize the chip. MCU
- Signal is active low.
- Chip selection pin. Low-active.
CsX I S MCU
- If not used, please fix this pin at VDDI or DGND level.
-Display data/command selection (RS) pin in MCU interface.
DCX=1"; display data or parameter.
DCX I ] ) MCU / GND
DCX='0"; register index / command.
- If not used, please fix this pin at VDDI or DGND level.
- Read enable in 8080 MCU parallel interface. Low-active.
RDX I S MCU / GND
- If not used, please fix this pin at VDDI or DGND level.
- Write enable in MCU parallel interface.
WRX/SCL I | - In SPI mode, this pin is used as SCL. MCU
- If not used, please fix this pin at VDDI or DGND level.
-Vertical synchronizing input signal for RGB interface operation.
VSYNC I . MCU
-If not used, please fix to the VDDI or DGND.
-Horizontal synchronizing input signal for RGB interface
HSYNC | | operation. MCU
- If not used, please fix to VDDI or DGND.
-Data enable signal for RGB interface operation.
ENABLE I S MCU
-If not used, please fix this pin at VDDI or DGND.
-Dot clock signal for RGB interface operation.
DOTCLK I S MCU
-If not used, please fix this pin at VDDI or DGND.
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Name

I/0

Description

Connect Pin

SDA

I/1O

- SPI interface input/output pin.
- The data is latched on the rising edge of the SCL signal.
- If not used, please fix this pin at VDDI or DGND level.

MCU

SDO

- SPI interface output pin.
- The data is outputted on the falling edge of the SCL signal.

- If not used, please fix this pin at floating.

MCU

MIPI_CLK_P

-Positive polarity of low voltage differential clock signal

-Leave the pin to open when not in use.

MIPI

MIPI_CLK_N

-Negative polarity of low voltage differential clock signal

-Leave the pin to open when not in use.

MIPI

MIPI_DATA_P

I/O

-Positive polarity of low voltage differential data signal

-Leave the pin to open when not in use.

MIPI

MIPI_DATA_N

110

-Negative polarity of low voltage differential data signal

-Leave the pin to open when not in use.

MIPI

DB[17:0]

I/1O

- In MCU 8080 parallel interface, DB[17:0] are used as data bus.
8-bit I/F: DB[7:0] is used.

9-bit I/F: DB[8:0] is used.

16-bit I/F: DB[15:0] is used.

18-bit I/F: DB[17:0] is used.

- In RGB interface, DB[17:0] are used as data bus.

16-bit RGB I/F: DB[15:0] are used.

18-bit RGB I/F: DB[17:0] are used.

- If not used, please fix this pin at VDDI or DGND level.

MCU /
DGND
/VDDI

TE

- Tearing effect output.

- If not used, leave this pin open

MCU

EXTC

-When programming NVM, this pin should connect to high level.

-During normal operation, please open this pin.

DGND/VDDI

Notel. “1" = VDDI level, “0" = DGND level.

Note2. When in parallel mode, unused data pins must be connected to “1” or “0".

Note3. When CSX="1", there is no influence to the parallel and serial interface.
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6.3.. Driver Output Pins

Name 1/0 Description Connect pin
S1 to S960 O | Source output voltage signals applied to liquid crystal. LCD
-Gate driver output pins.
G1 to G480 O | VGH: Selecting Gate Lines Level. LCD
VGL: Non-selecting Gate Lines Level.
- Power output pin for monitoring analogy circuit.
AVDD o put p - g ay )
- Leave open when not in use.
- Power output pin for monitoring analogy circuit.
AVCL o put p | g ay )
- Leave open when not in use.
- Used for monitoring
VAP(GVDD) | O
- Leave open.
- Used for monitoring
VAN(GVCL) | O
- Leave open.
- Used for monitoring
V22 o]
- Leave open.
- Power output pin for gate driver
VGH o] ) -
- Leave open when not in use.
- Power output (Negative) pin for gate driver
VGL O ) -
- Leave open when not in use.
- Monitoring pin of internal digital reference voltage.
VCC O ) -
- Leave open when not in use.
Common
VCOM O | - A power supply for the TFT-LCD common electrode.
Electrode
-Output pad for PWM output signal to driving LED.
CABC PWM | O ) -
-If not used, keep it open.
-Output pad for enabling LED.
CABC_ON o] ) -
-If not used, keep it open.
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6.4.. Test and Other Pins

Name I/O Description Connect pin
- These pins are dummy
Dummy - ) -
- Leave the pin open.
- This pin is for testing.
OSCP )
- Leave the pin open.
- Test pins, these pins are internal weak pull low.
TS[0:2] )
- Leave the pin open.
- This pin is for testing
TEST[0:5] )
- Leave the pin open.
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7 DRIVER ELECTRICAL CHARACTERISTICS

7.1.. Absolute Operation Range

ltem Symbol Range Unit

Supply Voltage (Analog) VDDA -0.3~+4.6 \%

Supply Voltage (I/0) VDDI -0.3~+4.6 \%

Supply Voltage (Logic) VCC -0.3~+2 \%

Driver Supply Voltage VGH-VGL -0.3 ~ +30.0 Vv

Logic Input Voltage Range VIN 0.5~VDDI +0.5 \%

Logic Output Voltage Range VO 0.5~VDDI +0.5 Vv
Operating Temperature Range TOPR -30 ~ +85
Storage Temperature Range TSTG -40 ~ +125

Absolute Operation Range
Note: If one of the above items is exceeded its maximum limitation momentarily, the quality of the product may be degraded. Absolute
maximum limitation, therefore, specify the values exceeding which the product may be physically damaged. Be sure to use the product

within the recommend range.
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7.2.. DC Characteristics

7.2.1 DC characteristics for MIPI DSI

MIPI Signaling Voltage Levels

__________ . JENUEDD D —" A W—
!
" # $ % $ %
MIPI DC characteristics
Specification
Parameter Symbol Unit
MIN TYP MAX
Operation Voltage for MIPI Receiver
Low power mode operating voltage VipH 1.1 1.2 1.3 \%
MIPI Characteristics for High Speed Receiver
Single-ended input low voltage V iLHs -40 - - mV
Single-ended input high voltage V iuHs - - 460 mV
Common-mode voltage V CcMRXDC 70 - 330 mV
Differential input impedance ZD 80 100 125 ohm
MIPI Characteristics for Low Power Mode
Pad signal voltage range Vi -50 - 1350 mV
Logic 0 input threshold ViL 0 - 550 mvV
Logic 1 input threshold V4 880 - 1350 mvV
Output low level VoL -50 - 50 mV
Output high level Vou 1.1 1.2 1.3 \%
V1.0 Page 47 of 279 2014/11

Sitronix Confidential

disclosed in whole or in part without prior written permission of Sitronix.

The information contained herein is the exclusive property of Sitronix and shall not be distributed, reproduced, or




7.2.2 DC Characteristics for Panel Driving

Specification Related
Parameter Symbol Condition Unit ;
MIN. TYP. MAX. Pins
Power & Operation Voltage
VDD / Operating
System Voltage 2.5 2.75 3.3 \%
VDDA voltage
) I/O Supply
Interface Operation Voltage VDDI 1.65 1.8 3.3 \%
Voltage
Gate Driver High Voltage VGH 12.54 15.46 \%
Gate Driver Low Voltage VGL -12.5 -7.15 \%
Gate Driver Supply Voltage | VGH-VGL | 27.96 \%
Input / Output
Logic-High Input Voltage VIH 0.7vDDI VDDI Vv Note 1
Logic-Low Input Voltage VIL VSS 0.3vDDI Vv Note 1
Differential Input High
VIT+ 0 50 mV
Threshold Voltage
Differential Input Low MIPI_CLK,
VIT- -50 0 mV
Threshold Voltage MIPI_DATA
Single-ended Receiver Input
. VIR 0.5 1.2 \Y
Operation Voltage Range
Logic-High Output Voltage VOH IOH =-1.0mA 0.8vDDI VDDI \% Note 1
Logic-Low Output Voltage VOL IOL = +1.0mA VSS 0.2vDDI \% Note 1
Logic-High Input Current IIH VIN = VDDI 1 UuA Note 1
Logic-Low Input Current lIL VIN = VSS -1 UuA Note 1
Input Leakage Current ILI IOH =-1.0mA -0.1 +0.1 UuA Note 1
VCOM Voltage
VCOM Voltage VCOM VSS \%
Source Driver
Gamma Reference
- VAP 4.45 6.4 \Y
Voltage(Positive)
Gamma Reference
) VAN -4.6 -2.65
Voltage(Negative)
. . Below with 99%
Source Output Settling Time Tr o 20 us Note 2
precision
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Output Offset Voltage VOFFSET 35 mV Note 3
Basic DC Characteristics
Notes:
1. TA=-30t0 85 - .

2. Source channel loading= 2K +12pF/channel, Gate channel loading=5K +40pF/channel.

3. The max. value is between measured point of source output and gamma setting value.

V1.0 Page 49 of 279

2014/11

Sitronix Confidential The information contained herein is the exclusive property of Sitronix and shall not be distributed, reproduced, or

disclosed in whole or in part without prior written permission of Sitronix.




7.3.. Power Consumption

Ta=25 : , Frame rate = 60Hz, Registers setting are IC default setting.

Current Consumption
; Typical Maximum
Operation Mode Image
IDDI IDD IDDI IDD
(mA) (mA) (mA) (mA)
Normal Mode Note 1 0.005 12 0.01 16
Stand by Mode Note 1 0.005 0.025 0.01 0.050

Power Consumption
Notes:
1. All pixels black.
2. All pixels white.
3. The Current Consumption is DC characteristics of ST7796S.

4. Typical: VDDI=1.8V, VDDA=2.8V; Maximum: VDDI=3.3V, VDDA=3.3V
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7.4.. AC Characteristics

7.4.1 8080 Series MCU Parallel Interface Characteri stics: 18/16/9/8-bit Bus

_ Tenw « Touw
| |
Viy ¢ CS5,
csx N L j Tcs I
] 1 | [
e
[ Tes | 1 TesH ,‘—:_j for
| L -
Vi | I I Lo
D/CX v | | | | :;Xi [
I~ N E— L
Tast l‘—|’L Twe [ Tam ' » |
N | [ |
WRX : (R V'F#}' I‘% !
| ViL I I
L | Lo ! .
: ! | I
D[17:0] L Vi ' |
write L Vi ; I =
T | | !
: :< Tres/TresFm 5l ui# :
| | '
| |
Tacr | I T | | 1
< » < Rc/ IrRcFM : : | ;:
V
RDX IHN Tro/TroLEm mﬂ \ :
=y | | | I
| b '
Trat/TRATFM le——! K%ﬂ
1 | * I
D[17:0] W >—
read Vi i
% L |

Parallel Interface Timing Characteristics (8080-Series MCU Interface)

VDDI=1.8V,VDDA=2.8V, AGND=DGND=0V, Ta=25 -

Signal Symbol Parameter Min Max | Unit Description
TasT Address setup time 0 ns
D/CX : : -
TanT Address hold time (Write/Read) 10 ns
Tehw Chip select “H” pulse width 0 ns
Tes Chip select setup time (Write) 15 ns
Tres Chip select setup time (Read ID) 45 ns
CSX -
Tresem Chip select setup time (Read FM) | 355 ns
Tese Chip select wait time (Write/Read) 10 ns
Tesh Chip select hold time 10 ns
Twe Write cycle 66 ns
WRX :
TwrH Control pulse “H” duration 15 ns
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TwrL Control pulse “L” duration 15 ns
Tre Read cycle (ID) 160 ns
RDX (ID) TroH Control pulse “H” duration (ID) 90 ns When read ID data
TroL Control pulse “L” duration (ID) 45 ns
Treem Read cycle (FM) 450 ns
RDX When read from
TroOHEM Control pulse “H” duration (FM) 90 ns
(FM) frame memory
TroOLEM Control pulse “L” duration (FM) 355 ns
Tost Data setup time 10 ns
Tout Data hold time 10 ns
D[17:0] Trat Read access time (ID) - 40 ns For CL=30pF
TRrATEM Read access time (FM) - 340 ns
TobH Output disable time 20 80 ns
8080 Parallel Interface Characteristics
— o, — i

v, =0sxvopl N | ! v, =0s8xvopl N |

| I I I

! V,=0.2 x VDDI ! ! V,.=0.2 x VDDI !

T =T.<=15ns Tg=T<=15ns

Rising and Falling Timing for I/O Signal

Note: The rising time and falling time (Tr, Tf) of input signal and fall time are specified at 15 ns or less. Logic high and low levels are

specified as 20% and 80% of VDDI for Input signals.
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7.4.2 3-SPI Serial Data Transfer Interface Characte ristics:

v ; 1
CSX " >
I — Tenw
P S Tscvew/Tsever R Toon >
Tess ‘T—>
SCL / SN Jsw/T SLR‘/Z e
7 Tonw/Tshr | > Vi
< <—>i
TSDS TSDH :
SpA ™M X‘ N
Vi N ZL Tace : Aﬂ Vin
| | Vi
71‘ ViH k
c Vi A

3-SPI Interface Timing Characteristics

VDDI=1.8V,VDDA=2.8V, AGND=DGND=0V, Ta=25

Signal Symbol Parameter Min Max | Unit Description
Tcss Chip select setup time (write) 15 ns
Tcsh Chip select hold time (write) 15 ns
CSX Tcss Chip select setup time (read) 60 ns
Tscc Chip select hold time (read) 65 ns
Teruw Chip select “H” pulse width 40 ns
Tscyew Serial clock cycle (Write) 66 ns
Tshw SCL “H” pulse width (Write) 15 ns
Tsiw SCL “L” pulse width (Write) 15 ns
Sct Tscycr Serial clock cycle (Read) 150 ns
Tshr SCL “H” pulse width (Read) 60 ns
Tsir SCL “L” pulse width (Read) 60 ns
SDA Tsps Data setup time 10 ns
(DIN) Tson Data hold time 10 ns
5OUT Tacc Access time 10 50 ns For maximum CL=30pF
Tou Output disable time 15 50 ns For minimum CL=8pF

3-SPI Interface Characteristics
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7.4.3 4-SPI Serial Data Transfer Interface Characte ristics:

Oexe b )
CUBC 7
< CeoioBhg0104 om0 >
COz >
. N L Sendsng I N
=00 T N mhsy 7 ;
7 Ce0A£0s X 7 €u
N Caexa N Caex0
=<0 " S
bl ~ 7
< Cx O ; < Cx 0O l;
P €uT l‘
xAde D
ey
7 G000 Gao |
«asg < D
4-SPI Interface Timing Characteristics
VDDI=1.8V,VDDA=2.8V, AGND=DGND=0V, Ta=25
Signal Symbol Parameter MIN MAX | Unit Description
Tcss Chip select setup time (write) 15 ns
Tcsh Chip select hold time (write) 15 ns
CSX Tcss Chip select setup time (read) 60 ns
Tscc Chip select hold time (read) 65 ns
Teruw Chip select “H” pulse width 40 ns
Tscyew Serial clock cycle (Write) 66 ns
- - -write command & data
Tshw SCL “H” pulse width (Write) 15 ns
ram
Tsiw SCL “L” pulse width (Write) 15 ns
SCL
Tscycr Serial clock cycle (Read) 150 ns
: -read command & data
Tshr SCL “H” pulse width (Read) 60 ns
ram
Tsir SCL “L” pulse width (Read) 60 ns
Tocs D/CX setup time 10 ns
D/CX
Toch D/CX hold time 10 ns
SDA Tsps Data setup time 10 ns
(DIN) Tson Data hold time 10 ns
Tacc Access time 10 50 ns | For maximum CL=30pF
DOUT o
Ton Output disable time 15 50 ns For minimum CL=8pF
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7.4.4 RGB Interface Characteristics:

Trgbf
Jray Tsvnes
Y4

|
HSYNCX I
VSYNCX

Vi 1
H |
ENABLE v, ,
t
I
\%
Vii | ! P A Vi N

DOTCLK INCy, v ¥ ,

|

o

d

|

Teps I TeoH

le
I‘
[
Y, \Y;
H IH
Data_Bus g! v Write Data Y, §<
Write | - -
|

VDDI=1.8V,VDDA=2.8V, AGND=DGND=0V, Ta=25 -

Signal Symbol Parameter MIN | MAX | Unit Description
HSYNC, )
Tsyncs VSYNC, HSYNC Setup Time 15 - ns
VSYNC
Tens Enable Setup Time 15 - ns
ENABLE
Tenn Enable Hold Time 15 - ns
PWDH DOTCLK High-level Pulse Width 30 - ns
PWDL DOTCLK Low-level Pulse Width 30 - ns
DOTCLK :
Tevep DOTCLK Cycle Time 66 - ns
Trghr, Trghf DOTCLK Rise/Fall time - 15 ns
Teps PD Data Setup Time 15 - ns
DB
TeoH PD Data Hold Time 15 - ns

RGB Interface Timing Characteristics
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7.4.5 MIPI Interface Characteristics

High Speed Mode — Clock Channel Timing

DSICLK+  — = — — — — — P
\_ .
DSI-CLK- Iv\'* —=<" I‘ 777777
I UIINSTA l-”INSTB l
l R
D 2xUlinst o
Signal Symbol Parameter MIN | MAX | Unit Description
DSI-DATA_PI/N 2xUl INST Double Ul instantaneous 4 25 ns
DSI-DATA_PI/N Ul INSTA ,Ul INSTB Ul instantaneous Half 2 125 ns
High-Speed Data Transmission
DSI-CLK+, ~ A - - - = -~ - - - - - -~ - % ;
DS|_CLK_m \¥ ) \¥ W b 7 \/\jj\w b 7 \¥ ) \¥ 7 b 7 \¥ 7 \¥ \¥ 4 b 7 b /\M_)\

Tiex _ Ths-prepare i THsizero i ThHs-syne

< >

DSI-Do+ Terminator \
VIHLPRX(Min) ————— =\l ———— = A - — B e S T T TEE 7777;/7777777

VIHLPRX(Max) ———————\-—————— & ————— - - g = ————f————————— g —————— -
\ I DX OO0

Disconnéct

DSI-DO- i Captaret® 1t Msswe

TrsTermen Data Bit « Teor

ThsseETTLE > LP:11
 Tustrar i Tuseir
LP-11 LP-01 LP-00
-~ _ Termination

Parameter Symbol MIN TYP MAX Unit
Time to drive LP-00 to prepare for HS transmission Ths-PREPARE 40+4UI 85+6UlI ns
Time from start of t HS-TRAIL or t CLK-TRAIL period to start of LP-11 state Teor 105+12UI ns
Time to enable data receiver line termination measured from when Dn crosses VILMAX THs-TERM-EN 35+4UlI ns
Time to drive flipped differential state after last payload data bit of a HS transmission THs-TRAIL 60+4UlI ns
Time-out at RX to ignore transition period of EoT Ths-skip 40 55+4UlI ns
Time to drive LP-11 after HS burst Ths-exit 100 ns
Length of any Low-Power state period Tiex 50 ns
Sync sequence period Ths-syne 8ul ns
Minimum lead HS-0 drive period before the Sync sequence Ths-zero 105+6UlI ns
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Switching the Clock Lane between Clock Transmission

and Low-Power Mode

Teor _ Towksermie
— &'M'SS ToLk-TERY-EN
VIHLPRX(Min) - == === —————————— — — — — ————te e e e e e e e e e
VIHLPRX(Max) ——=—-—-—-—-—-7—-—————————————— ————t - e e it/ ks Satad /At wintaing/ Sututubint ututal/ Auutubaitn
i / A . TN N
DSICLK#\+~ Anm 3 —\= v~ FAr Ji i A A
DSI-CLK-/ i — 4 ~#— — - T
P Teikpost o TeLk-TRAIL iy Ths-ExiT ¥ Tipx ‘ICLK-PREPARE L Tcik-zero Tcik-pPRE ¥ Tipx o 4THS-PREP¢
HS-0/1 HS-0 LP-11 LP-01 LP-00 HS-0 HS-0/1
Disconnect
Terminator
VIHLPRX(Min) — ———— N\ ————
VIHLPRX(Max) —+ ————— == f - —d m m m e e e e e e e e e e e e —-————
DSI-DO+ —
DSI-DO- = i

< Ths-skip

Parameter Symbol MIN TYP MAX Unit
Time that the transmitter shall continue sending HS clock after the last associated Data
T cik-posT 60+52Ul ns
Lane has transitioned to LP mode
Detection time that the clock has stopped toggling T cik-miss 60 ns
Time to drive LP-00 to prepare for HS clock transmission T cLk-PREPARE 38 95 ns
T cLk-PREPARE
Minimum lead HS-0 drive period before starting Clock 300 ns
+T cik-zero
Time to enable Clock Lane receiver line termination measured from when Dn cross
T Hs-TERM-EN 38 ns
VIL,MAX
Minimum time that the HS clock must be set prior to any associated date lane beginning
T cik-PrRE 8 ul
the transmission from LP to HS mode
Time to drive HS differential state after last payload clock bit of a HS transmission burst T cik-TRAIL 60 ns
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Bus Turnaround Procedure

T T T T T
DSI-DO+ L. . _ . e PN e P Trasure Dy —_ ey
DSI-Do- . ) i > A
\ K 3 7
LP-11 pf JT P10 i o1 P00, i LP10 1 i LP-00,]  LP-00 1 1P-00,i i LP0 i itpP-i1,
< TTA—GETD >
T T T T T
DSI-DO+ L. . _ . D . =T Tra-con . « 2 e >
DSI-Do- . ) i > A
\ / A /
LP-11 0 U 1P0 0 LI P00, 5i LPH0,L i LP00,]  LP-00 1 1P00,] i (PA0 i piLP-d1 )]
Parameter Symbol MIN TYP MAX Unit
Length of any Low-Power state period : Master side Trex 50 75 ns
Length of any Low-Power state period : Slave side Teex 47.5 50 52.5 ns
Ratio of Tiex (MASTER)/ Tiex (SLAVE) between Master and Slave side Ratio Tiex 2/3 3/2
Time-out before new TX side start driving T Ta-sure Trex 2 Tiex ns
Time to drive LP-00 by new TX T racer 5 Tiex ns
Time to drive LP-00 after Turnaround Request T taco 4 Tipx ns
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8 INTERFACE
8.1.. MPU Interface Type Selection

For communicating with MCU, ST7796S supports 8-/9-/16-/18-bit 8080-series interface, SPI, MIPI.

Selection of these interfaces are set by IM[2:0] pins as shown below.

IM2 | IM1 | IMO Interface Read Back Data Bus Selection
0 0 0 8080-series MCU 18-bit DB[17:0]
0 0 1 8080-series MCU 9-bit DB[8:0]
0 1 0 8080-series MCU 16-bit DB[15:0]
0 1 1 8080-series MCU 8-bit DBJ[7:0]
1 0 0 Reserve --
L 0 L Serial Peripheral SDA. SDO
Interface(3-Line SPI)
1 1 0 MIPI MIPI_DATA_P/N, MIPI_CLOCK_P/N

Serial Peripheral
1 1 1 . SDA, SDO
Interface(4-Line SPI)

Interface Type Selection
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8.2.. 8080-Series MCU Interface
8.2.1 8080-Series MCU Write Cycle Sequence

The write cycle means that the host writes information (register index / parameter) to the display via the
interface. Each write cycle (WRX high-low-high sequence) consists of 3 control signals (DCX, RDX, WRX)
and data signals (DB[17:0]). DCX is a control signal, which tells if the data is an index or a parameter. The

data signals represent index number if the signal is low (DCX="0") and vice versa the data signals represent

parameter (DCX="1").

WRX

—_— -

O
o3}
—
~
=
\/ _
}
-
_
/”

[17:0] lines [17:0] lines
[17:0] lines
Note: WRX is an synchronized signal (It can be stopped).
8080-Series WRX Protocol
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A
) 4
A
\ 4
A
A

DB[1710]>< s IDX IDX >< PA1 IDX>< PA >< PAN.2>< PAN—1>< P

[17:0] Hi-Z
( ) e D
IDX: [17:0], RSX, , and /
PA: =1’

8080-Series Parallel Bus Protocol, Write to Register or Display RAM

8.2.2 18-bit 8080-Series Interface Write Format

The 18-hit 8080-series interface is selected by setting the IM [2:0] ="000".

IRST RESET
/cS CsX
A0 DCX
WR WRX
/IRD RDX

D[17:0] / P DB[17:0]

18-bit 8080-Series Interface Connection
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This mode accepts only 262k colors format in display. In this interface, index, parameter, and pixel-data

should be written according to the following figures.

é@ae%AU
Oes |
xAOe
P £ K K K Jy
eae
dxe 20 EAEAA o Ug 30 y3 u
xAE—— 1< K 300RE AR 0 U+E A& 30U E<_ aC 0 npE-
XRE—< PGl < 8RO pG|< AE¢70u(*G< ACLIOW PG
xAE— < > | <« @K;0p A aR 30 -1 /m A/ ;301 A<AC 30 AE
xAG— < > | <TERIOW A <TAREIOD pA < TAEZION |3 EC 3 0u A
xAE < | <TERGIOW F A <TAREIOD pA < TAE IO EC 3 0u A
xAA—— <« > | AR OW pA < AR0W Al < AE 0N 1A < ECLI0WFA-
xAA— o+ < UA OB pRE OA ¢ 0m+E U ;3 0u2E< UG 0npPE
xAA < > L < UK 0016 UA¢30012¢ U 20ur3¢<_ UCe0n{3¢
xI < > L < UA;0upA< _UA 2 0uPA< UAE Oul A UG 01 A
xE —< o>+<_ UA;0upA OA ¢ OuA U ;302 UC¢30u{A-
xE < * >t < UARPOBPA< UA 3O A U ¢ ° O34 UG ¢ Olr{3A-
xE <« x L UAOWRA< UR 0 RA< UE0ue UC 3002 A
xE — < & > | < 0K;30u*H<_ 0A:30u{r5< O& 20« 0C o202 &
xC —< % > < OR0u g OAE0urg< OE 3 0u2¢< 6C 0 e
x fE i< OAR 20 1rA< OE:Ou & 0C 0uam
x A : OAR 3OU A< O&E 30U A< OGOt 1A
xA < x L < BAs 300 3A O A ¢ Ol2A O £ 2 Ou2A< BC ¢ 0urA-
xA < 3H < OR O PA<_ O&E 20w 3A<_OC30h A
aiu gy a0 gy® paA a0 gy3 HA ai oy %A

. \AE36IU | AE360 |
i i i |
! vy | !

18-bit 8080-Series Interface Data Format (Index/Parameter/Pixel Data Write)
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8.2.3 16-bit 8080-Series Interface Write Format

The 16-hit 8080-series interface is selected by setting IM[2:0]="010".

ST7796S accepts 262k-color or 65k-color format in this mode. When the 262k-color format is used, two

/RST
/ICS
A0
WR

/RD
D[15:0]

RESET

CsX

DCX

WRX

RDX

T~

>

DB[15:0]
'DB[17:16]

16-bit 8080-Series Interface Connection

transfers for each pixel are required.

V1.0

Sitronix Confidential

Page 63 of 279

disclosed in whole or in part without prior written permission of Sitronix.

2014/11

The information contained herein is the exclusive property of Sitronix and shall not be distributed, reproduced, or



16-bit data bus for 24-bit/pixel (RGB-8-8-8-bit input), 16M-Colors, 3Ah="07h")
There are 2 pixels (6 sub-pixels) per 3 bytes

RDX 8080-
D17 - R1, Bit7 B1, Bit 7 G2, Bit7 R3, Bit 7
D16 - R1, Bit6 B1, Bit6 G2, Bit6 R3, Bit6
D15 - R1, Bit5 B1,Bit5 G2, Bit5 R3, Bit5
D14 - R1, Bit 4 B1, Bit 4 G2, Bit4 R3, Bit 4
D13 - R1, Bit 3 B1, Bit 3 G2, Bit 3 R3, Bit3
D12 - R1, Bit2 B1, Bit 2 G2, Bit2 R3, Bit2
D11 - R1, Bit1 B1, Bit 1 G2, Bit 1 R3, Bit 1
D10 - R1, Bit 0 B1, Bit 0 G2, Bit0 R3, Bit 0
D8 0 G1,Bit7 R2, Bit7 B2, Bit7 G3, Bit7
D7 0 G1, Bit6 R2, Bit 6 B2, Bit 6 G3, Bit6
D6 1 G1, Bit5 R2, Bit 5 B2, Bit5 G8, Bit5
D5 0 G1, Bit4 R2, Bit 4 B2, Bit4 G8, Bit4
D4 1 G1, Bit 3 R2, Bit 3 B2, Bit 3 G3, Bit 3
D3 1 G1,Bit2 R2, Bit 2 B2, Bit 2 G8, Bit2
D2 0 G1, Bit1 R2, Bit 1 B2, Bit 1 G8, Bit1
D1 0 G1, Bit0 R2, Bit0 B2, Bit0 G8, Bit0
Pixel n Pixel n+1
24 bits
Y A
16Mc (24 bits dither to 18 bits)
‘ \18 bits \ \ l \
| | | |
R1|G1|(B1|R2|G2|B2|R3|G3|B3
| | | |
| | | |
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16-bit data bus for 18-bit/pixel (RGB-6-6-6-bit input), 262K-Colors, 3Ah="06h")
There are 2 pixels (6 sub-pixels) per 3 bytes

.
]

I LT
T "% 5%
L 5% 559
L 5% 559
o 5% 555
L low % 5%
L 5% 559
—< > — >
—< > — >
— o>—<5*% *% %*%
—< >—<5*% *% %*%
L e % 5%
L e % 5%
L e % 56
e P 12 % "%
—< > —<_ >
—< > — >
1 1 "
\’ |
&'((() l 1 1 1
$ | % s | % $ | %

| | | |
| | | |
Note 1: The data order is as follows, MSB=D17, LSB=D1 and picture data is MSB=Bits 5, LSB=Bit 0 for Red, Green and Blue data.
Note 2: 3-times transfer is used to transmit 1 pixel data with the 18-bit color depth information.
Note 3: - = Don’t care — Can be set to ‘0’ or ‘1’
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16-bit data bus for 16-bit/pixel (RGB 5-6-5-bit input) 65K-Color, 3Ah="05h)

RX I N S N

RDX 8080-
D15 - R1, Bit 4 — R2, Bit 4 — R3, Bit4 1 R4, Bit 4 —
D14 - R1, Bit 3 — R2, Bit 3 — R3, Bit 3 1 R4, Bit 3 —
D13 - R1, Bit 2 — R2, Bit 2 — R3, Bit 2 1 R4, Bit 2 —
D12 - R1, Bit 1 — R2, Bit 1 — R3, Bit 1 1 R4, Bit 1 —
D11 - R1, Bit 0 — R2, Bit 0 — R3, Bit 0 1 R4, Bit 0 —
D10 - G1,Bit5 — G2, Bit5 — G3, Bit5 1 G4, Bit5 —
D9 - G1,Bit4 1 G2, Bit 4 1 G3, Bit 4 1 G4, Bit 4 —
D8 - G1,Bit3 — G2, Bit3 — G3, Bit 3 1 G4, Bit 3 —
D7 0 G1,Bit2 — G2, Bit 2 — G3, Bit 2 1 G4, Bit2 —
D6 0 G1, Bit 1 1 G2, Bit 1 1 G3, Bit 1 1 G4, Bit 1 —
D5 1 G1,Bit0 — G2, Bit0 — G3, Bit0 1 G4, Bit0 —
D4 0 B1, Bit 4 — B2, Bit 4 — B3, Bit 4 1 B4, Bit 4 —
D3 1 B1, Bit 3 — B2, Bit 3 — B3, Bit 3 1 B4, Bit 3 —
D2 1 B1, Bit 2 — B2, Bit 2 — B3, Bit 2 1 B4, Bit 2 —
D1 0 B1, Bit 1 — B2, Bit 1 — B3, Bit 1 1 B4, Bit 1 —
DO 0 B1, Bit 0 b B2, Bit 0 b B3, Bit 0 — B4, Bit 0 —
Pixel n Pixel n+1 Pixel n+2 Pixel n+3
16 bits 16 bits
A ¥
65k ¢ (16 bits to 18 bits)

l 18 bits
| | | !
I

R1|G1|B1|R2|(G2|B2|R3|G3|B3

Note 1: The data order is as follows, MSB=D15, LSB=DO0 and picture data is MSB=Bit 5, LSB=Bit 0 for Green, and MSB=Bit 4, LSB=Bit 0
for Red and Blue data.

Note 2: 1-times transfer (D15 to DO) is used to transmit 1 pixel data with the 16-bit color depth information.

Note 3: - = Don’t care — Can be set to ‘0’ or ‘1’
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8.2.4 9-bit 8080-Series Interface Write Format

The 9-bit 8080-series interface is selected by setting the IM [2:0] = “011” and the DB [17:9] pins are used
to transfer data. The display data is divided into upper part and lower part (9-bit for each part), and the upper

part is transferred first. The unused DB [8:0] pins must be tied to either VDDI or DGND.

2'$ g
2 » 0
/< 0 4
21" » 1"0
2" » "0
345 P 3(45
1 3645

Y

9-bit 8080-Series Interface Connection
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9-bit data bus for 18-hit/pixel (RGB 6-6-6-bit input), 262K-Colors, 3Ah="06h"

— > *% $*% *% $*% a—
—< > * %% $*% * 0 $*% L
—< > *% $*% *% $*% —
—< > *% %* % % %* % -
— > % %* % % %* % -
— > *% % * % “% % *% -
— <% %* % $*% %* % -
—< > $*% % * % $*% %*% -
— <% %* % $*% %* % -
| [
# #
| ! ,
| | | |
&'((()
$ | % $ | % $ | %

9-bit 8080-Series Interface Data Format (Index/Parameter/Pixel Data Write)
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8.2.5 8-bit 8080-Series Interface Write Format

The 8080 8-bit interface is selected by setting the IM [2:0] as “011” and the DB [7:0] pins are used to
transfer data. The mode accepts 262k-color or 65k-color format. The display data is divided into upper byte
and lower byte, and the upper byte is transferred first. The written data is expanded into 18-bit internally (see
the figure below) and then written into DRAM. The unused DB [17:8] pins must be tied to either VDDI or
DGND.

/RST] > RESET
ICS » CSX
A0 » DCX
MR » WRX
/RD » RDX
D[7:0] - DB[7:0]
. J7—DB[17:8]

8-bit 8080-Series Interface Connection
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8-bit data bus for 24-bit/pixel (RGB 8-8-8-bit input), 16M-Colors, 3Ah="07h"

"0 g U
0
20
1"0 A A A A A
" g u
0 ((? & &
6 D
! I
Dﬂ:—@
I
D@
I
' D
! I
> D
I
Dﬂ:—@
I
D@
I
—  >+<{CED»>—<_= >—<C=_ > @
I
@ & | i@ &A i
L ____________ a4
"% ' %
\ i \ i
/ ) # &B'% ) (% C
(%
| | | |
I i [ I
#HH#HH# o o
" " Sl s | >
| | | |
| i i i
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8-bit data bus for 18-hit/pixel (RGB 6-6-6-bit input), 262K-Colors, 3Ah="06h"

"0 2 U
0
20
] K K K K K
1"0
" 2 U
0 ((? & &
;@ & @ &A
(% (%
| | | |
| | | |
#H#

8-bit 8080-Series Interface Data Format (Index/Parameter/Pixel Data Write)
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8-bit data bus for 16-bit/pixel (RGB 5-6-5-bit input), 65K-Colors, 3Ah="05h"

“q”

CSX
D/CX
] K 4 K 4 K
WRX
RDX
8080-
D7 —<_ 0 > R1, Bit4 G1,Bit2 R2, Bit 4 G2, Bit2 —
D6 —<_ 0 > R1, Bit 3 G1, Bit 1 R2, Bit 3 G2, Bit 1 —
D5 —< 1 > R1, Bit2 G1,Bit0 R2, Bit 2 G2, Bit0 —
D4 — < 0 > R1, Bit 1 B1, Bit 4 R2, Bit 1 B2, Bit 4 —
D3 —< 1 > R1, Bit0 B1, Bit3 R2, Bit 0 B2, Bit 3 —
D2 —< 1 > G1, Bit5 B1, Bit2 G2, Bit5 B2, Bit 2 —
D1 —< 0 > G1,Bit4 BT, Bit 1 G2, Bit 4 B2, Bit 1 —
DO — < 0 > <_GIBiI3 > BT, BIt0 > < G2,Bit3 > B2,Bit0 > |
Pixel n Pixel n+1
16 bits 116 bits
vy
65k ¢ (16 18 bits)

l 18 bits
! | | |
|

R1|G1[B1|R2|(G2|B2|R3|G3|B3

Note 1: The data order is as follows, MSB=D17, LSB=D10 and picture data is MSB=Bit 5, LSB=Bit 0 for Green, and MSB=Bit 4, LSB=Bit
0 for Red and Blue data.

Note 2: 2-times transfer transmit 1 pixel data with the 16-bit color depth information.

Note 3: - = Don'’t care — Can be set to ‘0’ or ‘1
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8.2.6 8080-series MCU Read Cycle Sequence

The read cycle (RDX high-low-high sequence) means that the host reads information from display via
interface. The driver sends data (DB [17:0]) to the host when there is a falling edge of RDX and the host reads
data when there is a rising edge of RDX.

—_t / \ L \
/ \ I AN / \

RDX

\ \ '
. I
DB[17:0] | \ | \ /
\ . \ . \ /

[17:0]
[17:0] lines [17:0] lines

8080-Series RDX Protocol

A
A\ 4
A
Y.
A
A 4

D[17:0] >< S CMD>< DM >< PA CMD>< DM & data >< Data >< Data P

Host D[17:0] >< s Va2 _ O N S b
. > < Hi-Z Hi-Z
[17'0] S — I— - m PA1 > —I —_ DM & data >< PAN.2>< PAN-1 P
b A

CMD: [17:0], D/ICX, R\WX, E
PA: =1

8080-Series Parallel Bus Protocol, Read from Register or Display RAM
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8.2.7 18-bit 8080-Series Interface Read Format

IB17 | IB16 | IB15 | IB14 | IB13 | IB12 | IB11 |IB10 | I1B9 | IB8 | IB7 | IB6 | IB5 | IB4 | IB3 | IB2 | IB1 | IBO

DB17 |DB16 | DB15|DB14 |DB13|DB12 |DB11 |DB10 | DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

Pixel Data

OUtpUt Pins |DB17|DB16 |DB15|DB14 | DB13|DB12 |DB11|DB10 | DBY | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

18-bit 8080-Series Interface Data Format (Register/Pixel Data Read)
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8.2.8 16-bit 8080-Series Interface Read Format

IB17 | IB16 | IB15 | IB14 | IB13 | IB12 | IB11 [IB10 | IB9 | IB8 | IB7 | IB6 | IB5 | IB4 | IB3 | IB2 | IB1 | IBO
\ 4 \ 4 \ 4 \ 4 \ 4 \ 4 Y \ \ \ 4 \ 4 \4 Y \ \ 4 A\
DB17|DB16 |DB15|DB14 |DB13 |DB12 |DB11 |DB10 | DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
16-bit data bus for 18-bit/pixel, 262K-Colors, 3Ah="06h"
D D14 D D D D10 D9 D8 D D6 D4 D D1 DO B d
X1 X X X X X I XIX] X ] XX X]X] X]X]X]|DunmyRead
X 1 X X 3 Transfer
X1 X 2l 2 Pixel
G5] G4] G3 1 G2 G1| GO | X | X X
16-bit 8080-Series Interface Data Format 262K (Register/Pixel Data Read)
16-bit data bus for 16-bit/pixel, 65K-Colors, 3Ah="05h"
D D14 D D D10 D9 D8 D D6 D5 D4 D3 D2 D1 DO B d
X1 X X X X X I XIX] X ] XX X]IX] X]X]X| DummyRead
G5 [G4|G3| G2 | G1 [ GO 1 Transfer 1 Pixel
16-bit 8080-Series Interface Data Format 65K (Register/Pixel Data Read)
V1.0
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8.2.9 9-bit 8080-Series Interface Read Format

First Second
Register Data | 1B15 | 1B14 | IB13 | IB12 | IB11 | IB10 | 1B9 | B8 IB7 | 1B6 | IB5 | IB4 | IB3 | IB2 | IB1 | IBO
\ \ \ \ Y A \ \ \ \ \ \ Y Y A \ J
First Second
Output Pins
DB17|DB16 | DB15 |DB14 | DB13|DB12 | DB11 |DB10 | DB9 |DB17 |DB16 |DBL5 |DB14 |DB13 |DB12 |DBL11 |DB10 | DBY
First Second
DB17|DB16 | DB15|DB14 | DB13 |DB12 | DB11 |DB10 | DB9 | DB17 |DB16 | DB15 |DB14 |DB13 |DB12 |DB11 |DB10 | DB9
9-bit 8080-Series Interface Data Format (Register/Pixel Data Read)
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8.2.10 8-bit 8080-Series Interface Read Format

IB15 | IB14 | IB13 | I1B12 | IB11 | IB10 | I1B9 | IB8 IB7 | IB6 | IB5 | IB4 | IB3 | IB2 | IB1 | IBO
\ \ Y \J \ \J Y Y Y Y \ Y Y \ A Y
First Second
DB7| DB6 | DB5| DB4 | DB3| DB2 | DB1| DBO DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

8-bit data bus for 18-bit/pixel, 262K-Colors, 3Ah="06h"

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

X X I X [ x| x| x|x][X X | X [Dummy Read
X T X | X | X X X XX X | X

X1 X | X | X X X | X|X X | X 3?‘;?;;”
X T X | X | X | X | X [ X|x X | X

8-bit 8080-Series Interface Data Format (Register/Pixel Data Read)

8-bit data bus for 16-bit/pixel, 65K-Colors, 3Ah="05h"
D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO BUS width

X | X X | x| x| x| xIx] x| x| x] x| x| X]X]| X]bummy Read
G5 |G4| G3| 2 Transfer
1 Pixel
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8.3.. RGB Interface
8.3.1 RGB Color Format

ST7796S supports two kinds of RGB interface, DE mode and HV mode, and 16bit/18bit data format. When
DE mode is selected and the VSYNC, HSYNC, DOTCLK, DE, D[17:0] pins can be used; when HV mode is
selected and the VSYNC, HSYNC, DOTCLK, D[17:0] pins can be used.When using RGB interface, only serial
interface can be selected.

Write data for 16-bit/pixel (RGB 5-6-5-bit input), 65K-Colors

6 ? ? ? ? ? -

% %

# H##

V1.0 Page 78 of 279 2014/11

Sitronix Confidential The information contained herein is the exclusive property of Sitronix and shall not be distributed, reproduced, or
disclosed in whole or in part without prior written permission of Sitronix.



Write data for 18-bit/pixel (RGB 6-6-6-bit input), 262K-Colors

6

&A

nS—

=

">= >

=

nS—

nS—

;@ &A

#H#

(%
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8.3.2 RGB Interface Definition

The display operation via the RGB interface is synchronized with the VSYNC, HSYNC, and DOTCLK
signals. The data can be written only within the specified area with low power consumption by using window

address function. The back porch and front porch are used to set the RGB interface timing.

A A
VS
__N =
A
DE="0" (low)
Y
A
VP nm4qn
DE="1"( )
2N
A
N N
HP
DRAM Access Area by RGB Interface
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Please refer to the following table for the setting limitation of RGB interface signals.

Parameter Symbol Min. | Typ. Max. Unit
Horizontal Sync. Width hpw 2 - Clock
hpw + hbp =75

Horizontal Sync. Back Porch hbp 4 - Clock
Horizontal Sync. Front Porch hfp 2 38 - Clock
Vertical Sync. Width VS 2 4 Line

Vertical Sync. Back Porch vbp 2 4 ) Line
Vertical Sync. Front Porch vip 2 - Line

Note:
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8.3.3 RGB Interface Timing

The timing chart of RGB interface DE mode is shown as follows.

(Tvs+Tyep)

1 frame (Typ)

(Tvee)

e U U

o UL S i
2o o JOBB0000000 000008 s
2 e IRRO00000C 000000

Note: The setting of front porch and back porch in host must match that in IC as this mode.

Timing Chart of Signals in RGB Interface DE Mode
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The timing chart of RGB interface HV mode is shown as follows.

(Tvs*Tvep)
ve N 1 frame (Typ)
_____ R < (Tvrp)

o I R I R R
pe 1
Hs | 1 line (Typ)

3 (Ths*Thgp) i (Thpisp) L R (Torp)
o T T
pe 1
e e RRROO0000C 00008
e e ORROO0000 2 LO00C0C

Timing chart of RGB interface HV mode
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The following are the functions not available in RGB Input Interface mode.

Function RGB Interface I80 System Interface
Partial display Not available Available
Scroll function Not available Available
Interlaced scan Not available Available
Graphics operation function Not available Available

VSYNC, HSYNC, and DOTCLK signals must be supplied during a display operation period.

In RGB interface mode, the panel controlling signals are generated from DOTCLK, not the internal clock

generated from the internal oscillator.
When switching between the internal operation mode and the external display interface operation mode,

follow the sequences below in setting instruction.
In RGB interface mode, the front porch period continues until the next VSYNC input is detected after drawing

one frame.
In RGB interface mode, a RAM address is set in the address counter every frame on the falling edge of

VSYNC.
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8.4.. Serial Peripheral Interface (SPI)

8.4.1 3-Line Interface

The Serial Peripheral Interface (SPI) is selected by setting the IM[2:0] pins as “101” level. The chip select

pin (CSX), the serial transfer clock pin (SCL), the serial data input pin (SDI) and the serial data output pin

(SDO) are used in SPI mode. The ID pin sets the least significant bit of the identification code. The DB[17:0]

pins, which are not used, must be tied to GND

I RST]

>
>

ICS

MCU sCL

SDI

8.4.1.1 Write Sequence.

SDO=

vy

RESET

CSX

SCL
SDI

SDO

DB[17:0]

Driver IC

In the write mode of 3-line serial interface contains a D/CX (data/command) select bit and a

transmission byte. If the D/C bit is “0”, the transmission byte is interpreted as a command byte. If the D/C bit is

“1”, the transmission byte is display data, or stored in the command register as parameter data.

3-line s
S f

data

(TB) c data
A
' N
D/IC|D7 | D6 |D5| D4 | D3| D2 | D1 | DO
D7 |D6 | D5 | D4 | D3 | D2 | D1 | DO

The instruction of ST7796s can be sent in any order, and the MSB is transmitted first. The 3-line serial

interface is initialized when the CSX keeps high level. In this state, the SCL clock pulse and SDA data have

no effect. A falling edge on CSX enables the serial interface and indicates the start of data transmission.
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esx T\ —\ I B

w3 o OEEEEEEEECEREEEEEEEEE0

8.4.1.2 Read Sequence

In the read mode of the interface, the host reads the register value from the ST7796s. The host sends
out a command (Read ID or register command), then a byte is (bytes are) transmitted in the opposite direction.
The ST7796s samples the SDA (input data) at the rising edges of the SCL (serial clock), and shifts to SDO
(output data) at the falling edges of the SCL (serial clock). The read mode has three types of transmitted

command data (8-/24-/32-bit) according to the command code.

4-line serial protocol (for RDID1/RDID2/RDID3/0Ah/0Bh/0Ch/0Dh/OEh/OFh command: 8-bit read):

posx [ W

et s AL L

Hi-Z
k I%Bﬁi D/IC X D7 X D6 X D5 X D4 X D3 X D2 X D1 X DO D/IC

Hi-Z
oo % N EEEEEEE
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4-line serial protocol (for RDDID command: 24-bit read)

- osx _| ,_l

S SO Y G s

Hi-Z
\ E\Bﬁt D/IC)X D7 X D6 X D5 X D4 X D3 X D2 X D1 X DO {DIC)

SDA Hi-Z 4
S ) o S e o S

Driver

4-line serial protocol (for RDDST command: 32-bit read)

= ml

o 4 sec PP LA LAU U LA LL PP LI o f L

Hi-Z
Iﬁyl)jtﬁ D/C X D7 X DeX D5X D4X D3X D2X D1)X DO D/C

Dri i
rver SDA Hi-2 D31 D30 D28y D28)—+rrmo- @@Q@
Output
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8.4.1.3 3-SPI Color format
Different display data formats are available for three colors depth supported by the LCM listed below.
65k colors, RGB 5-6-5-bit input
262k colors, RGB 6-6-6-bit input

Write data for 16-bit/pixel (RGB 5-6-5-bit input), 65K-Colors, 3Ah="05h"

RESX —

CSX \

D8 D7 D6 D5 D4 D3 D2 D1 D0 D8 D7 D6 D5 D4 D3 D2 D1 D8 D7 D6 D5 D4 D3 D2 D1 DO‘

oA D@@@@@@@@D@@@@@@@@D@@@@@@@@

Pixel n Pixel n+1

SCL

Look-up table for 65k ¢ (16 bits to 18 bits)
‘ \ va bits, |
| | | |

R1|G1|{B1|R2|G2|B2|R3|G3|B3

Write data for 18-bit/pixel (RGB-6-6-6-bit input), 262K-Colors, 3Ah="06h"

"0 g U

# #H# |

The SPI interface operation enables from the falling edge of CSX and ends of data transfer on the rising
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edge of CSX. The start byte is transferred to start the SPI interface and the read/write operation and RS
information are also included in the start byte. When the start byte is matched, the subsequent data is
received by ST7796S.

8.4.2 4-Line Interface

The Serial Peripheral Interface (SPI) is selected by setting the IM[2:0] pins as “111” level. The chip
select pin (CSX), the serial transfer clock pin (SCL), the display data/command selection (DCX), the serial
data input pin (SDI) and the serial data output pin (SDO) are used in SPI mode. The ID pin sets the least
significant bit of the identification code. The DB[17:0] pins, which are not used, must be tied to GND

|/ RST] » RESET
/ICS P CSX
D/CX P D/CX Driver IC
MCU scL » SCL
SDI » SDI
SDO= SDO
DB[17:0]

8.4.2.1 Write Sequence

The write mode of the interface means the host writes commands and data to ST7796S. The 4-lines
serial data packet contains a data/command and a transmission byte. If D/CX is “low”, the transmission byte is
interpreted as a command byte. If D/CX is “high”, the transmission byte is stored in the display data RAM

(Memory write command), or command register as parameter.
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$&# &% BSCH!% ##&) )

A
s N

6 ' >

( $# &

The host drives the CSX pin to low and the MSB data bit (D7) is set on SDA by the host. On the next
falling edge of SCL the next bit (D6) is set on SDA. If the optional D/CX signal is used, a byte is eight read

cycle long. The 4-line serial interface writes sequence described in the Figure as below.

HPOCEOEE0E GOOOEE0EE,

orex() ™ ©

syl
\

Host | <

= O

“‘H” /

CSX=" H"

8.4.2.2 Read Sequence

The read mode of the interface means that the micro controller reads register value from the driver. To
achieve read function, the micro controller first has to send a command (read ID or register command) and
then the following byte is transmitted in the opposite direction. After that CSX is required to go to high before a
new command is send (see the below figure). The driver samples the SDA (input data) at rising edge of SCL,
but shifts SDA (output data) at the falling edge of SCL. Thus the micro controller is supported to read at the
rising edge of SCL.

V1.0 Page 90 of 279 2014/11

Sitronix Confidential The information contained herein is the exclusive property of Sitronix and shall not be distributed, reproduced, or
disclosed in whole or in part without prior written permission of Sitronix.



4-line serial protocol (for RDID1/RDID2/RDID3/0Ah/0Bh/0Ch/0Dh/OEh/OFh command: 8-bit read):

- oo ]
laiaiaiaiainipiptatpiptatgiakylginiatp!
DICX < >

SDA Hi-2

Host<

Driver p7X D6X D5X D4aX D3X D2X D1X DO D7

4-line serial protocol (for RDDID command: 24-bit read)

Host<

prex

\. SDA
Input

Hi-Z
D7X DeX D5)X D4X D3X D2X D1X DO

-
e prpppurorool s ol
)

@

Driver SDA Hiz A
S ECCIC —E ) e—m—

4-line serial protocol (for RDDST command: 32-bit read)

S N S A e
DIeX >

Hi-Z
\ |§5Lﬁ\ D7X DX D5X D4X D3X D2X D1X DO { D7)

Dri i
Ver — spA HFZ I — @@Q@
Output

Host <

V1.0 Page 91 of 279 2014/11

Sitronix Confidential The information contained herein is the exclusive property of Sitronix and shall not be distributed, reproduced, or
disclosed in whole or in part without prior written permission of Sitronix.



8.4.2.3 4-SPI Color format
Different display data formats are available for three colors depth supported by the LCM listed below.
65k colors, RGB 5-6-5-bit input
262k colors, RGB 6-6-6-bit input

Write data for 16-bit/pixel (RGB-5-6-5-bit input), 65K-Colors, 3Ah="05h"

-\

. D

#
- # - 0 ( 12 # # 3
| | * # | |
| | | |
&'((()
$ (% $ (% $ | %
| | | |
| | | |
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Write data for 18-bit/pixel (RGB-6-6-6-bit input), 262K-Colors, 3Ah="06h"

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

oA @@@@@@QG@@@@@@QG@@@@@@Q

Pixel n

R1[G1|B1|R2(G2|B2|R3|G3|B3
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8.5.. Mobile Industry Processor Interface (MIPI)
8.5.1 Display Serial Interface (DSI)

8.5.1.1 GENERAL DESCRIPTION
The communication can be separated 2 different levels between the MCU and the display module:
1. Low level communication what is done on the interface level

2. High level communication what is done on the packet level

8.5.1.2 Interface Level Communication

The display module uses data and clock lane differential pairs for DSI (DSI-1M). Both differential lane
pairs can be driven Low Power (LP) or High Speed (HS) mode.

Low Power mode means that each line of the differential pair is used in single end mode and a
differential receiver is disable (A termination resistor of the receiver is disable) and it can be driven into a low
power mode. High Speed mode means that differential pairs (The termination resistor of the receiver is
enable) are not used in the single end mode. There are used different modes and protocols in each mode
when there wanted to transfer information from the MCU to the display module and vice versa.

The State Codes of the High Speed (HS) and Low Power (LP) lane pair are defined below.

Lane Pair Line DC Voltage Levels | High Speed (HS) Low Power
State DATA P | DATA N Burst Mode CLOCK_P | CLOCK_N
HS-0 Low (HS) High (HS) Differential — 0 Note 1 Notel
HS-1 High (HS) Low (HS) Differential — 1 Note 1 Note 1
LP-00 Low (LP) Low (LP) Not Defined Bridge Space
LP-01 Low (LP) High (LP) Not Defined HS — Request | Mark -0
LP-10 High (LP) Low (LP) Not Defined LP — Request | Mark — 1
LP-11 High (LP) High (LP) Not Defined Stop Note 2

Notes:

(1) Low-Power Receivers (LP-Rx) of the lane pair are checking the LP-00 state code, when the Lane Pair
is in the High Speed (HS) mode.

(2 If Low-Power Receivers (LP-Rx) of the lane pair recognizes LP-11 state code, the lane pair returns
to LP-11 of the Control Mode.

8.5.1.3 DSI-CLOCK Lanes
DSI-CLOCK_P/N lanes can be driven into three different power modes:
Low Power Mode (LPM)
Ultra Low Power Mode (ULPM)
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High Speed Clock Mode (HSCM)
Clock lanes are in a single end mode (LP = Low Power) when there is entering or leaving Low Power
Mode (LPM) or Ultra Low Power Mode (ULPM).
Clock lanes are in the single end mode (LP = Low Power) when there is entering in or leaving out High
Speed Clock Mode (HSCM). These entering and leaving protocols are using clock lanes in the single end
mode to generate an entering or leaving sequences.

The principal flow chart of the different clock lanes power modes is illustrated below.

@« @

&

$/ 0

Flow chart of the different clock lanes
1. Low Power Mode (LPM)
DSI-CLOCK_P/N lanes can be driven to the Low Power Mode (LPM), when DSI-CLOCK lanes are entering
LP-11 State Code, in three different ways:
After SW Reset, HW Reset or Power On Sequence =>LP-11 After DSI-CLOCK_P/N lanes are
leaving Ultra Low Power Mode (ULPM, LP-00 State Code) =>LP-10
LP-11 (LPM). This sequence is illustrated below.
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From ULPM to LPM
After DSI-CLK+/- lanes are leaving High Speed Clock Mode (HSCM, HS-0 or HS-1 State Code)
=>HS-0=>LP-11 (LPM). This sequence is illustrated below.

¥l
# &&
/ | "4 —
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123 ol
12 , L 123 =eeee---
PO N 12
? ? ?
$# R
From High Speed Clock Mode (HSCM) to LPM
V1.0 Page 96 of 279 2014/11

Sitronix Confidential The information contained herein is the exclusive property of Sitronix and shall not be distributed, reproduced, or
disclosed in whole or in part without prior written permission of Sitronix.



All three mode changes are illustrated a flow chart below.

: a»
-

$/ 0

All Three Mode Changes to LPM on the Flow Chart

2. Ultra Low Power Mode (ULPM)

LP-11 LP-00
Jl N ceod
_+ “\
_ “‘ _+ cocooeee
11 T
LP-11 LP-10 LP-00 _
From LPM to ULPM
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The mode change is also illustrated below.
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Mode Change from LPM to ULPM on the Flow Chart
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3. High Speed Clock Mode (HSCM)

HSCM
ULPM HS-0
LP-11 HS-1
‘\ /[ roedled
CLK_+ N ./ Z . L
CLK - \ J
- '\ I I S L
\\
""" === 11
LP-11 LP-01 LP-00 HS-0 HS-0/1
Time R

The mode change is also illustrated below.

From LPM to HSCM

$/ 0

Mode Change from LPM to HSCM on the Flow Chart

The high speed clock (DSI-CLOCK_P/N) is started before high speed data is sent via DSI-DATA_P/N

lanes. The high speed clock continues clocking after the high speed data sending has been stopped.

The burst of the high speed clock consists of:
Even number of transitions

Start state is HS-0
End state is HS-0
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LPM Resistor Resistor LPM

LP-11 is enable HSCM isenable | p.11
/—/H
CLK_+ 5
CLK - \ /f /1 / CLK + ====-
[ [ -
\ R o L ccad facaaad , CLK -
LP-11 LP-01 LP-00 HS-0 HS-0 LP-11
Time
Data_+ 9 - /
Data_- Data + ====-
Data - ——
LP-11 LP-11

THs-PREPARE
= >

CLK +
CLK -

Data_+
Data_-

CLK_+ ===n=n
ClK- —
/ Data_+ ====-
Data_- ——
Ths-skip -
B Ths-TRAL | THs-ExiT
B HS-0 or HS-1 R
High Speed Clock Burst
Note:
If the last load bit is HS-0, the transmitter changes from HS-0 to HS-1
If the last load bit is HS-1, the transmitter changes from HS-1 to HS-0
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8.5.1.4 DSI-DATA Lanes

DSI-DATA_P/N Data Lanes can be driven in different modes which are:

Escape Mode
High-Speed Data Transmission
Bus Turnaround Request

These modes and their entering codes are defined on the following table.

Mode Entering Mode Sequence Leaving Mode Sequence
Escape Mode LP-11=>LP-10=>LP-00=>LP-01=>LP-00 LP-00=>LP-10=>LP-11(Mark-1)
High-Speed Data Transmission | LP-11=>LP-01=>LP-00=>HS-0 (HS-0 or HS-1) =>LP-11
Bus Turnaround Request LP-11=>LP-10=>LP-00=>LP-10=>LP-00 High-Z, Note

1. Escape Mode
Data lanes (DSI-DATA_P/N) can be used in different Escape Modes when data lanes are in Low Power
(LP) mode.
These Escape Modes are used to:
Send “Low-Power Data Transmission” (LPDT) e.g. from the MCU to the display module
Drive data lanes to “Ultra-Low Power State” (ULPS)
Indicate “Remote Application Reset” (RAR), which is reset the display module
Indicate “Tearing Effect”, which is used for a TE line event from the display module to the MCU
Indicate (ACK), which is used for a non-error event from the display module to the MCU
The basic sequence of the Escape Mode is as follow
Start: LP-11
Escape Mode Entry (EME): LP-11 =>LP-10 =>LP-00 =>LP-01 =>LP-00
Escape Command (EC), which is coded, when one of the data lanes is changing from
low-to-high-to-low then this changed data lane is presenting a value of the current data bit
(DSI-DO+ =1, DSI-DO- = 0) e.g. when DSI-DO0- is changing from low-to-high-to-low, the receiver is
latching a data bit, which value is logical 0. The receiver is using this low-to-high-to-low transition
for its internal clock.
A load if it is needed
Exit Escape (Mark-1) LP-00 =>LP-10 =>LP-11
End: LP-11
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This basic construction is illustrated below:
Load
(EME) Mark-1
A
Data + || Y T/ . T Data_+ =====-
Data_- “‘
' Data_- ——
LP-11 LP-10 LP-00| | LP-01 LP-00 LP-10 LP-11
>—> >—> >—> >—> F‘ > > >—> >—> >
Time -
General Escape Mode Sequence

The number of the different Escape Commands (EC) is eight. These eight different Escape Commands
(EC) can be divided 2 different groups: Mode or Trigger. The MCU is informing to the display module that it is
controlling data lanes (RX_DOP/N) with the mode e.g. The MCU can inform to the display module that it can
put data lanes in the low power mode. The MCU is waiting from the display module an event information,

which has been set by the MCU, with the trigger e.g. when the display module reaches a new V-synch, the
display module sent to the MCU a TE trigger (TEE), if the MCU has been requested it.
Escape commands are defined on the next table.

SR GRS Command Type Entry command Pattern
Mode / Trigger (First Last Bit Transmitted)
Low-Power Data Mode 1110 0001 b
Ultra-Low Power Mode Mode 0001 1110b
Undefined-1, Note Mode 10011111 b
Undefined-2, Note Mode 1101 1110 b
Remote Application Reset Trigger 01100010 b
Tearing Effect Trigger 0101 1101 b
Acknowledge Trigger 00100001 b
Uknown-5, Note Trigger 1010 0000 b
Note: This Escape command support has not been implemented on the display module.
Low-Power Data Transmission (LPDT)

MCU.

V1.0

The MCU can send data to the display module in Low-Power Data Transmission (LPDT) mode when
The Low Power Data Transmission (LPDT) is using a following sequence:

data lanes are entering in Escape Mode and Low-Power Data Transmission (LPDT) command has been sent
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Start: LP-11

Escape Mode Entry (EME): LP-11 =>LP-10 =>LP-00 =>LP-01 =>LP-00

Low-Power Data Transmission (LPDT) command in Escape Mode: 1110 0001 (First to Last bit)
Load (Data):

One or more bytes (8 bit)

Data lanes are in pause mode when data lanes are stopped (Both lanes are low) between bytes
Mark-1: LP-00 =>LP-10 =>LP-11

End: LP-11

The Low-Power Data Transmission (LPDT) is as below,

(EME) Mark-1
A
................. . [ i
\ ‘
\ i
. ’
\ ‘
LP-11| | LP-10_ |LP-00 |LP-01| |LP-00 LP-00 |LP-10| | LP-11
dmg »T T P » > > >
/
Entry (EME)
R (LPDT) Load (Data) " Mark-1
------- A oY A oY [
[ I B oy ey L DAt + eeeee
Data_+ AR i Data_+
Data_- [ B Y 8
- FERERURIRIRTRTR R Data_- ——
LP-11 1 1 1 0 0 0 0 1 LP-11
Time
Note : Load (Data) “1”

Low-Power Data Transmission (LPDT)

Ultra-Low Power State (ULPS)
The MCU can force data lanes in Ultra-Low Power State (ULPS) mode when data lanes are entering in

Escape Mode. The Ultra-Low Power State (ULPS) is using a following sequence:
Start: LP-11
Escape Mode Entry (EME): LP-11 =>LP-10 =>LP-00 =>LP-01 =>LP-00
Ultra-Low Power State (ULPS) command in Escape Mode: 0001 1110 (First to Last bit)
Ultra-Low Power State (ULPS) when the MCU is keeping data lanes low
Mark-1: LP-00 =>LP-10 =>LP-11
End: LP-11
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This sequence is illustrated for reference purposes below:

(EME) Mark-1
A PN
LP-11| | LP-10 | |LP-00 | LP-01| |LP-0Q LP-00| | LP-10| | LP-11
Entry (EME) Ultra-Lo
Ultra- (ULPS) Mark-1
A A R SR -
"""" Fyory Ty Ny RN
Data_+ A Data_t ==-=-
Data_- ' '.' ' '.' ' '.' ' '.' Data - ——
.............. | IS - U - ¥ S B/ SO
LP-11 0 0 0 1 1 1 1 0 LP-11
Time R

Ultra-Low Power State (ULPS)

Remote Application Reset (RAR)
The MCU can inform to the display module that it should be reseted in Remote Application Reset (RAR)

trigger when data lanes are entering in Escape Mode.
The Remote Application Reset (RAR) is using a following sequence:

Start: LP-11

Escape Mode Entry (EME): LP-11 =>LP-10 =>LP-00 =>LP-01 =>LP-00

Remote Application Reset (RAR) command in Escape Mode: 0110 0010 (First to Last bit)
Mark-1: LP-00 =>LP-10 =>LP-11

End: LP-11
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This sequence is illustrated for reference purposes below:
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Remote Application Reset (RAR)

Tearing Effect (TEE)
The display module can inform to the MCU when a tearing effect event (New V-synch) has been [ appened
on the display module by Tearing Effect (TEE).
The display module is sending the Tearing Effect (TEE) what is a following sequence:

Start: LP-11

Escape Mode Entry (EME): LP-11 =>LP-10 =>LP-00 =>LP-01 =>LP-00

Tearing Effect (TEE) trigger in Escape Mode: 0101 1101 (First to Last bit)

Mark-1: LP-00 =>LP-10 =>LP-11

End: LP-11

This sequence is illustrated for reference purposes below:
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Tearing Effect (TEE)
Acknowledge (ACK)
The display module can inform to the MCU when an error has not recognized on it by Acknowledge (ACK).
The display module is sending the Acknowledge (ACK) what is using a following sequence:

Start: LP-11

Escape Mode Entry (EME): LP-11 =>LP-10 =>LP-00 =>LP-01 =>LP-00
Acknowledge (ACK) command in Escape Mode: 0010 0001 (First to Last bit)
Mark-1: LP-00 =>LP-10 =>LP-11

End: LP-11

This sequence is illustrated for reference purposes below:
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Acknowledge (ACK)
2. High-Speed Data Transmission
The display module is entering High-Speed Data Transmission (HSDT) when Clock lanes RX_CP/N have
already been entered in the High-Speed Clock Mode (HSCM) by the MCU.

Data lanes of the display module are entering ( Tgo;) in the High-Speed Data Transmission (HSDT) as

follows:
Start: LP-11
HS-Request: LP-01
HS-Settle: LP-00 => HS-0 (Rx: Lane Termination Enable)
Rx Synchronization: 011101 (Tx (= MCU) Synchronization: 0001 1101)
End: High-Speed Data Transmission (HSDT) — Ready to receive High-Speed Data Load

This same entering High-Speed Data Transmission ( Tgo; of HSDT) sequence is illustrated below
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Entering High-Speed Data Transmission ( Tgor of HSDT)

Leaving High-Speed Data Transmission
The display module is leaving the High-Speed Data Transmission ( Ty of HSDT) when Clock lanes
RX_CP/N are in the High-Speed Clock Mode (HSCM) by the MCU and this HSCM is kept until data lanes are
in LP-11 mode.
Data lanes of the display module are leaving from the High-Speed Data Transmission ( Tzo; of HSDT) as
follows:
Start: High-Speed Data Transmission (HSDT)
Stops High-Speed Data Transmission
MCU changes to HS-1, if the last load bit is HS-0
MCU changes to HS-0, if the last load bit is HS-1
End: LP-11 (Rx: Lane Termination Disable)

This same leaving High-Speed Data Transmission ( T of HSDT) sequence is illustrated below

Transmission | Teor R P LP-11 N

CLK_+ ===n-
CLK - —

{ Data_+ =----

‘ ’ Data_- ——

P THS-SKIP N
’ ThsTrRAL L Trsexir R
P HS-0 or HS-1 R
Leaving High-Speed Data Transmission ( Tgor of HSDT)
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Burst of the High-Speed Data Transmission

The burst of the high-speed data transmission (HSDT) can consist of one data packet or several data
packets. These data packets can be Long (Lpa) or Short (Spa) packets.

The single packet in High-Speed Data Transmission is illustrated for reference purposes below:

Data_+ / Data_-

Data_+ / Data_-

The multiple packets in High-Speed Data Transmission is illustrated for reference purposes below:

3. Bus Turnaround Request

The MCU which is controlling DSI-DATA_P/N Data Lanes, can start a bus turnaround procedure when it
wants information from a receiver, which can be the MCU or Display Module. The MCU and Display Module
are using the same sequence when this bus turnaround procedure is used. This sequence is described for

reference purposes, when the MCU wants to do the bus turnaround procedure to Display Module, as follows.

(BTA)
A ( ) when A
-z
(TAR) mode. LP-
A A
Data_+ |\ i Y Data_+ =====-
Data_- \ H
\ i Data_- ——
LP-11 LP-10 LP-00 LP-01 LP-00 LP-00 LP-00 LP-10 LP-11
>—> > >—> > > > > > >
Time R
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8.5.2 DSl protocol

The Protocol layer appends packet-protocol information and headers, and then sends complete bytes
through the Lane Management layer to the PHY. Packets are serialized by the PHY and sent across the serial
Link. The receiver side of a DSI Link performs the coverse of the transmitter side, decomposing the packet

into parallel data, signal events and commands.

8.5.2.1 Multiple Packets per Transmission

There are two modes of data transmission, HS and LP transmission modes, at the PHY layer. Before a
HS transmission can be started, the transmitter PHY issues a SoT sequence to the receiver. After that, data
or command packets can be transmitted in HS mode. Multiple packets may exist within a single HS
transmission and the end of transmission is always signaled at the PHY layer using a dedicated EoT
sequence. In order to enhance the overall robustness of the system, DSI defines a dedicated EoT packet
(EoTp) at the protocol layer for signaling the end of HS transmission. For backwards compatibility with earlier

DSl systems, the capability of generating and interpreting this EoTp can be enabled or disabled.

ot #

;) ?? EE ;?? ; D
$?7? $&# & 2?? & ;D
$7?7 & $&# &

N\ /
f X sPX sPX X >

8.5.2.2 Packet Composition

The first byte of the packet, the Data Identifier (DI), includes information specifying the type of the packet.
For example, in Video Mode systems in a display application the logical unit for a packet may be one
horizontal display line. Command Mode systems send commands and an associated set of parameters, with

the number of parameters depending on the command type.

Packet sizes fall into two categories:

Short packets are four bytes in length including the ECC. Short packets are used for most Command
Mode commands and associated parameters. Other Short packets convey events like H Sync and V
Sync edges. Because they are Short packets they can convey accurate timing information to logic at the

peripheral.
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Long packets specify the payload length using a two-byte Word Count field. Payloads may be from 0 to
2'%.1 bytes long. Therefore, a Long packet may be up to 65,541 bytes in length. Long packets permit
transmission of large blocks of pixel or other data.
A special case of Command Mode operation is video-rate (update) streaming, which takes the form of an
arbitrarily long stream of pixel or other data transmitted to the peripheral. As all DSI transactions use packets,
the video stream shall be broken into separate packets. This “packetization” may be done by hardware or

software. The peripheral may then reassemble the packets into a continuous video stream for display.

The Set Maximum Return Packet Size command allows the host processor to limit the size of response

packets coming from a peripheral.

8.5.2.3 Endian Policy
All packet data traverses the interface as bytes. Sequentially, a transmitter shall send data LSB first, MSB
last. For packets with multi-byte fields, the least significant byte shall be transmitted first unless otherwise

specified.

Figure 12 shows a complete Long packet data transmission. Note, the figure shows the byte values in
standard positional notation, i.e. MSB on the left and LSB on the right, while the bits are shown in

chronological order with the LSB on the left, the MSB on the right and time increasing left to right.

DI WC (LS Byte) WS (MS Byte) ECC Data CRC (LS Byte) CRC (MS Byte)
0x29 0x01 0x00 0x06 0x01 O0x0E Ox1E
1|o|0|1|0|1|o|0 1|0|0|o|0|o|0|0 o|0|o|0|o|o|o|o 0|1|1|0|o|0|0|o 1|o|0|0|o|0|o|0 0|1|1|1|0|0|o|0 o|1|1|1|1|o|o|0

M

|L MlL MlL MlL MlL |

1S 5,8 5,8 S8 S8 Sy

1B B|B B|B B|B B|B B
Time >

Endian Example (Long Packet)

8.5.2.4 General Packet Structure(Long Packet Format)

A Long packet shall consist of three elements: a 32-bit Packet Header (PH), an application-specific
Data Payload with a variable number of bytes, and a 16-bit Packet Footer (PF). The Packet Header is further
composed of three elements: an 8-bit Data Identifier, a 16-bit Word Count, and 8-bit ECC. The Packet Footer

has one element, a 16-bit checksum. Long packets can be from 6 to 65,541 bytes in length.
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Long Packet Structure

The Data Identifier defines the Virtual Channel for the data and the Data Type for the application specific
payload data. See sections 8.8 through 8.10 for descriptions of Data Types. The Word Count defines the
number of bytes in the Data Payload between the end of the Packet Header and the start of the Packet Footer.
Neither the Packet Header nor the Packet Footer shall be included in the Word Count. The Error Correction
Code (ECC) byte allows single-bit errors to be corrected and 2-bit errors to be detected in the Packet Header.
This includes both the Data Identifier and Word Count fields. After the end of the Packet Header, the receiver
reads the next Word Count * bytes of the Data Payload. Within the Data Payload block, there are no
limitations on the value of a data word, i.e. no embedded codes are used. Once the receiver has read the
Data Payload it reads the Checksum in the Packet Footer. The host processor shall always calculate and
transmit a Checksum in the Packet Footer. Peripherals are not required to calculate a Checksum. Also note
the special case of zero-byte Data Payload: if the payload has length 0, then the Checksum calculation results
in (FFFFh). If the Checksum is not calculated, the Packet Footer shall consist of two bytes of all zeros (0000h).
See section 9 for more information on calculating the Checksum. In the generic case, the length of the Data
Payload shall be a multiple of bytes. In addition, each data format may impose additional restrictions on the
length of the payload data, e.g. multiple of four bytes. Each byte shall be transmitted least significant bit first.
Payload data may be transmitted in any byte order restricted only by data format requirements. Multi-byte

elements such as Word Count and Checksum shall be transmitted least significant byte first

8.5.2.5 General Packet Structure(Short Packet Format)

A Short packet shall contain an 8-bit Data ID followed by two command or data bytes and an 8-bit ECC; a
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Packet Footer shall not be present. Short packets shall be four bytes in length. The Error Correction Code

(ECC) byte allows single-bit errors to be corrected and 2-bit errors to be detected in the Short packet.

Dl) :

8- (ECC)

8-
Allows one-
and two-

LPS
SoT
Data ID
Data 0
Data 1
ECC
EoT

LPS

Packet
Header
(PH)

Short Packet Structure

8.5.2.6 Common Packet Elements
Long and Short packets have several common elements that are described in this section.
Data Identifier Byte

The first byte of any packet is the DI (Data Identifier) byte. Figure 15 shows the composition of the Data

Identifier (DI) byte. DI[7:6]: These two bits identify the data as directed to one of four virtual channels.DI[5:0]:
These six bits specify the Data Type.

B7 B6 B5 B4 B3 B2 B1 BO

vc DT
——= p y
(DT)
(VC)

Data Identifier Byte
Virtual Channel Identifier — VC field, DI[7:6]

A processor may service up to four peripherals with tagged commands or blocks of data, using the Virtual
Channel ID field of the header for packets targeted at different peripherals. The Virtual Channel ID enables
one serial stream to service two or more virtual peripherals by multiplexing packets onto a common
transmission channel. Note that packets sent in a single transmission each have their own Virtual Channel

assignment and can be directed to different peripherals. Although the DSI protocol permits communication

V1.0 Page 113 of 279 2014/11

Sitronix Confidential The information contained herein is the exclusive property of Sitronix and shall not be distributed, reproduced, or
disclosed in whole or in part without prior written permission of Sitronix.





















































































































































































































































































































































































































































































































